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[Puptte—No. 15.] 


AN ACT providing for the public printing and binding and the disposition of public 
documents. 


Sec. 73, Extra coples of documents and reports shall be printed promptly when 
the same shall be ready for publication, and shall be bound in paper or cloth, as 
directed by the Joint Committee on Printing, and shall be the number following 
in addition to the usual number. 

Of the report of the Bureau of Animal Industry, 30,000 copies, of which 7,000 
shall be for the Senate, 14,000 for the House, and 9,000 for distribution by the 
Agricultural Department. 

Approved, January 12, 1895. 
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LETTER OF TRANSMITTAL, 


U. S. Derartmenr or AcrIcuLTuRE, 
Bureau or Anrmat Inpusrry, 
Washington, D. C., May 22, 1905. 
‘Sm: I have the honor to submit herewith the Twenty-first Annual 
Report of the Bureau of Animal Industry, prepared in accordance 
with the organic act creating.the Bureau, and recommend that it be 
forwarded to the Public Printer for printing as provided by section 
78 of the act of January 12, 1895. 
Respectful; D. E. Saumon, 
" Chief of Bureau. 
Hon. James Wits0n, 
Secretary. 


ORGANIZATION OF THE BUREAU OF ANIMAL INDUSTRY 


[Revised to June 30, 1905.) 


Chief: D. E. SaLmon, D. V. M. 

Assistant Chief: A. D. Mexvin, D. V. 8. 

Chief Clerk: E. B. Jones, LL. M., M. D. 

Dairy Division: Ev. H. Wester, M. 8., chief; Clarence B. Lang, B. 8., assist- 
ant chief. 

Inspection Division: A, M. Farginaton, B. §., D. V. M., chief. 

Quarantine Division: Ricttarp W. Hickman, Ph. G., V. M. D., chief. 

Editor: Grorce Fayetre THoMpson, M. 8. 

Artist: W. 8. D. Haines. 

Animal Husbandman: Grorce M. RomMet, B. 8. A. 

Tdbrarian: Beatrice C. OBERLY. 


LABORATORIES. 


Biochemie Division: Magion Dorset, M. D.. chief. 
Pathological Division: Joun R. Monver, A. M., V. M. D., chief. 
Zoological Division: Brayton H. Ransom, B. Sc., A. M., acting zoologist. 


EXPERIMENT STATION. 


Superintendent, E. C. Scuroeper, M. D. V.; expert assistant, W. E. Corron. 
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disinfected under the supervision of employees of the Bureau on 


account of this disease was 2,732. 

‘The total number of inspections of cattle for scabies during the 
fiscal year was 1,124,321; the total number of dippings was 157,757, 
of which 59,788 were redippings. The number of cars cleaned and 
disinfected on account of this disease, under the supervision of 
employees of the Bureau, was 532. 

The number of horses inspected from January 1 to June 30, 1904, 
was 752, of which 453 were found to be seabby; 138 infected were 
dipped in lime and sulphur. Three cars which had contained seabby 
horses were cleaned and disinfected. 


VENEREAL DISEASE OF HORSES, 


Work for stamping out a venereal disease of horses, the so-called 
maladie du coit, has been carried on since its inauguration under the 
immediate supervision of the Quarantine Division. In i 
upon it for the previous fiseal year some of the obstacles to the ready 
eradication of the disease were referred to. Among these obstacles 
have been the wild state of most of the country over which the disease 
has spread, the unbroken condition of the animals, and the lack of 
cooperation and aid on the part of owners throughout the worst 
infected sections, these being in and adjacent to the Indian reserva- 
tions of South Dakota. Nevertheless, owing to the vigorous manner 
in which the work was prosecuted and the success then already 
attained, the hope was expressed that this disease might at a not very 
remote period be entirely stamped out. It is gratifying to be able to 
state that the hope then expressed has been so far realized that in the 
great annual round-up which lasted this year from June 1 to 28, 
inclusive, not a single diseased animal nor suspect was found. 

During the year 76 animals were slaughtered because of showing 
evidences of the disease—t stallions and 72 mares. In addition, 1,103 
stallions which were running at large were castrated, and 502 stallions 
to be used for breeding purposes were tagged for identification. The 
total number of animals inspected was 11,604. The average indem- 
nity paid by the Department for the 76 animals slaughtered because 
of being diseased was $21.21; the total amount was $1,612. 

At the close of the year the services of laborers, who had been 
regularly employed in riding the range for the purpose of locating 
diseased animals, in performing castrations, and in doing other neces- 
sary work under the direction of the inspector in charge, were dis- 
pensed with; and under date of June 28; 1904, the Secretary of 
Agriculture issued an order, known as Bureau of Animal Industry 
Order No. 126, the subject-matter of which was regulations to prevent 
the spread of maladie du coit of horses. The provisions of this order, 


| 








14 BUREAU OF ANIMAL INDUSTRY—2lst REPORT. 


Causes of condemnation of carcasses and parts of carcasses, etc.—Continued. 








Cattle. Sheep. Calves. Hogs. 





Cause of condemnation. Care | Gar. Oar | care 





Improper bleeding. .. 
Flukes, hydatids, ete 


2 
| 19,007 | 5,307 | 12,544 M1 | 3,790 ‘114 | 91,550 | 126,840 









































The following comparative statement of postmortem inspections 
for official abattoirs from 1891, to 1904 shows that this work the past 
year was greater than in any previous year in the history of the. 
Bureau. 


Comparative statement of animals inspected at slaughter for abattoirs having 
inspection, fiscal years 1891 to 1904. 














Cattle. | Calves.| Sheep. | Hogs. | Horses.| Total. 
83,889 |... 

3, 167,009 

8,922,070 

8, 881, 504 | 7, 648, 146 





3,704, O42 13,616, 530 18, 865, 275 
3,986, 484 14,250, 191 
4,242, 216 16,808,771 
4,418, 738 20, 803, 199 
4, 342, 020 23, 896, 943 
4, 841, 166 23, 536, 884 
5,219,149 2A, 642, 753 
5,559, 969 2%, 277,107 
6,134,410 | 668,855 | 8,585,960 | 21, 703,788 





6,350,011 | 764,500 | 8,261,051 | 24,128,462 |..........| 90,506,114 


























The meat-inspection tag or label was placed upon 22,943,067 
quarters and 120,404 pieces of beef, 8,230,528 carcasses of sheep, 
765,301 carcasses of calves, 1,122,193 carcasses of hogs, and 726,779 
sacks of pork. 

Following is shown the number of meat-inspection stamps that 
were affixed to packages of meat and meat products that had received 
the regular postmortem inspection : 
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INSPECTION OF IMPORTED ANIMALS. 


Animals were inspected for importation from Mexico as shown 
below: 


Statement shotcing importation of Merican animals, flacal year 1904. 











Cattle. |Sheop. jsmise| Tes jHorees. Mules! Asses. Barros.; jDgome- 
Eagle Pass, Tex .........|....-... al 
El Paso, Tex. 


Port of entry. 

















Inspections were also made at El Paso of animals imported from 
Mexico, in bond, as follows: 1.201 sheep in transit to Mexico; 9,461 
cattle, 103 horses, and 7 mules in transit to Canada. 


QUARANTINE AT PORTS OF ENTRY. 


Heretofore there have been frequent arrivals at seaboard ports of 
animals of the ruminant class, and occasionally of swine, destined for 
menageries and parks, for which no permit had been obtained previ- 
ous to shipment, although such a permit is required by paragraph 9 
of Order No. 109 of this Bureau, being regulations concerning the 
inspection and quarantine of horses, neat. cattle, sheep, and other 
ruminants, and swine imported into the United States. Recent 
instructions have been given to United States consuls, however, by 
the Secretary of State, which have removed all misunderstanding as 
to the meaning of the term “ ruminants.” All hay-eating animals are 
not ruminants, but only such as regurgitate a portion of their food for 
remastication, or, as it is commonly stated, “chew the cud.” Asses, 
mules, zebras, and zebrules are admitted under the provisions of the 
regulations governing the importation of horses, and ruminants other 
than cattle and sheep, as provided for sheep. 








IMPORTS OF PUREBRED DOMESTIC ANIMALS, ETC. 


The importation of purebred cattle, sheep, and hogs during the 
year has been extremely light. There have been received at New 
York, the chief port of entry for animals for breeding purposes, in 
the classes named, and quarantined at the animal quarantine station 
for that port. located at Athenia, N. J. 266 cattle, 128 sheep, and 123 
hogs. At the other ports on the Atlantic seaboard designated as 
ports of entry for import animals requiring inspection and quaran- 
tine, animals were entered as follows: At Boston, and quarantined at 
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This microorganism has been previously recognized as the causa- 
| tive agent in the development of uleerous, necrotic lesions in several 
diseases of domestic animals, and tests made with it upon the feet of 
healthy sheep have shown that it is capable, when applied in pure 
culture, of producing lesions which closely resemble those found in 
cases of foot-rot resulting from natural infection. The tests have 
also shown that its use, in association with the other microorganisms 
present in affected feet, will produce the disease in its typical form; 
while the use of these same associate bacteria without the presence of 
the B. neerophorus will produce no lesion upon the healthy foot. 
deductions upon the above facts, it seems reasonable to con- 
elude that the 2. neerophorus must be present before a true case of 
foot-rot can develop in sheep. A bulletin, emanating from the 
Pathological Division, treating of the nature, cause, and treatment 
of this disease, has recently been issued. 





PRESENCE OF GID OF SHEEP IN THE UNITED STATES. 


During a recent trip to Montana by the acting zoologist of this 
Bureau, specimens of a bladderworm were obtained from the brain of 
a sheep which seems to be identical with the gid bladderworm, 
Camurus cerebralis, of Europe, and it produced similar symptoms. 
This bladderworm, the adult stage of which (7'enia comurus) lives 
in the intestines of dogs, is very common in the Old World, and is 
one of the most dangerous and destructive parasites with which sheep 
may be infected, A few years ago it was said that 1,000,000 sheep 
die from it annually in France, and the losses in Germany have been 
put at 15 per 1,000 in the first year of life, 5 in the second year, 2 in 
the third year, and 1 in the fourth. In England, although the para- 
site seems to be less common than formerly, the mortality at times in 
some flocks is as high as 35 per cent. The only practicable treatment 
lies in prevention, which consists principally in keeping the dogs” 
free from tapeworms by frequent dosing with vermifuges and by 
preventing them from eating the uncooked brain or spinal cord of 
infected sheep. Until the present time no well-established cases 
have been reported from the United States, which is rather remark- 
able in the face of numerous importations from Europe both of 
shwp and dogs, some of which must certainly have been infected. 
Although the conditions existing in this country are perhaps unfa- 
yorable to the parasite, so that it has been unable to gain a foothold, 
and although so far it may have caused little damage, its presence here 
is, nevertheless, a constant menace; and there is danger that, if 
unchecked, it will in the future become as serious a pest in the United 
States as it is in Europe. It is therefore important that a careful 
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tubercle bacillus which was isolated from a case of natural tuberen-" 
losis in a cow. A third one of the cultures from children, while dis- 
tinctly less virulent than the two just mentioned, was able to bring 
about a localized infection, which spread from the point of inocula- 
tion to several of the neighboring lymph glands. This third culture 
should be considered pathogenic for cattle, though in a distinctly less 
degree than the ordinary bovine bacillus. 

The inoculation experiments with hogs and rabbits gave results 
quite similar to those obtained with cattle, two of the human cultures 
(from children) being indistinguishable from the bovine bacillus in 
respect of their action upon these animals. The inoculation of guinea 
pigs brought out no distinctions that were worthy of note between 
the various cultures. 

These experiments, it is believed, go to show conclusively that it is 
an error to conclude that cattle can not be infected with human tuber- 
culosis; and they also indicate that the children from which the two 
most virulent cultures were obtained were either infected from bovine 
sources or that certain forms of human tubercle bacilli are indistin- 
guishable from bovine bacilli, both with regard to their virulence and 
cultural characteristics; furthermore, they agree in general with those 
of the great majority of investigators who have studied this subject 
during the past two years, These experiments not only justify but 
show the desirability of a rigid enforcement of public regulations 
looking to the control and the eradication of tuberculosis in cattle. 

At the experiment station of the Bureau certain features of investi- 
gations in tuberculosis ure carried on. Cow No. 218, to which refer- 
ence was made in my last report, is still there. This cow received an 
injection of human tubercle culture into one quarter of the udder over 
two years ago. The injection was made without causing any injury 
to the tissues other than such as would result from the presence of 
the infecting germs. The material secreted by the injected quarter of 
the udder continues to show the presence of the tubercle germs, and 
is infectious for guinea pigs on subcutaneous injection. The cow has 
lately dropped a calf, and it will be interesting to observe whether 
the latter contracts the disease. 


THE DISTRIBUTION OF TUBERCULIN. 


During the past year there were prepared in the Biochemie Divi- 
sion and sent to the various States and Territories and foreign coun- 
tries enumerated below about 74,000 doses of tuberculin. It will be 
noted that there was an increase for the year of more than 50 per cent 
in the amount of tuberculin sent out over that for the fiscal year ended 
June 30, 1903, when the total amount distributed was 47,358 doses. 
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doses of vaccine have been used and reported upon by over 10,000 
persons with highly satisfactory results. The number of mistakes 
made may be accounted for by the number of persons making use of 
vaccine for the first time and their consequent unfamiliarity with 
its application. The appended tables give the quantity of blackleg 
vaccine distributed during the past year and the immunizing effects 
of the vaccine sent out during the previous year. 


Doses of vaccine distributed during the fiacal year ended June 30, 1904. 
July 1 to December 31, 1903: 




























July —-. 

August _ 

September -. 

October_ 

November. 

December_. 115, 130 
January 1 to June 

January —— 84, 290 

February -. 71, 630 

March 147, 600 

April 138, 055 

May-. a 71,175 

June 





4, 0 


Total. 





Results obtained from vaccine distributed during the fiscal ycar ended June 
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with blood from cow No. 113. The cows injected from No. 214 suf- 
fered with severe Texas fever, as a result of which one of them died. 
The four cows injected from No. 118 remained well. Two of the 
latter were subsequently injected with blood from No. 214, and one 
remained well, and the other became affected with Texas fever, thus 
showing conclusively that the absence of disease following the injec- 
tion with blood from cow No. 113 was not due to immunity on the 
part of the animals injected. Cow No. 214, which unfortunately 
died this summer as the result of tuberculosis, was removed from the 
Texas fever territory in the year 1892; that is, thirteen years before 
the last injections were made. The infection in the blood of cow No. 
113 persisted during twelve years, and was entirely absent in the 
thirteenth and fifteenth years after removal from all known sources 
of infection or reinfection. Cow No. 113 is now affected with gener- 
alized tuberculosis and will probably dic in the course of the next few 
months. 

In the Biochemic Division during the past year a large number of 
analyses of oils and various dips recommended for the destruction of 
the tick known as Boophilus annulatus have been made, and, in addi- 
tion, experiments have been instituted to determine the effect of these 
various dips upon these ticks and the relation of the composition of 
the various oils to their effect upon the ticks. This work, however, 
has not yet been completed. 3 

The operations of the Bureau, as related to the control of Texas 
fever during the quarantine season of 1903, included the inspection 
and proper yarding at packing centers of 46,505 carloads of cattle 
from below the quarantine line, the number of animals being 1,350,- 
623; also, supervision of the cleaning and disinfection of 45,58 

There were also inspected in the noninfected area of Texas 179,116 
head of cattle, which were permitted to be moved North for purposes 
other than immediate slaughter. 








NECROTIC STOMATITIS OF CALVES AND PIGS. 


The investigations on the bacteriology and pathology of so-called 
calf diphtheria announced in the last report have been brought to a 
successful termination. There will soon be issued a bulletin upon the 
subject, in which, as a result of careful and exhaustive study of the 
lesions, the name “ necrotic stomatitis of calves” will be adopted in 
preference to the misleading term “ calf diphtheria.” 

In the course of these researches a few cases of “sore mouth” in 
pigs were studied with the result that the peculiarly beaded filament 
of Bacillus necrophorus was isolated, and a demonstration obtained 
of its pathogenic relation to what we have called “ necrotic stomatitis 
of pigs.” The great difficulty in isolating the organism from diseased 
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Distribution of malicin to States and Territories. 












Montana _. 
Nebraska 
North Dakota 





District of Columbia. 
Illinois 672 | Oklahoma 
60 | Philippine Islands - 
30 | South Carolina _ 

2 | Vermont__- 


48 | Washington 










Michigan 





Minnesota - 1, 738 
Missourl_ 259 | 
RABIES. 


Investigations regarding the presence of rabies in the vicinity of 
Washington, D. C., have been continued during the year. Of the 38 
suspected cases examined, positive results have been obtained with 19 
dogs, 2 cows, and 1 hog, of whicly number 13 were from the District of 
Columbia, 1 from Maryland, 7 from Virginia, and 1 from South Car- 
olina. The results of the inoculation of oblongata emulsion and his- 
tological examination of the plexiform ganglia, together with the 
number of persons and animals bitten, and the species and origin of 
the animal affected, are given in the following table: 


Results of inoculation tests and microscopic cramination for rabies. 


Diagnosis b; 
























































Dato, Rd) Kindst] — Rocoived from Reuben Mistologeal | Persona gpant 
1908. 

July 3 District of Columbia | Positive......| 1 dog. 

July 2 None made 

Aug. 18 

Aug. 4 District of Colum! 

Sept. 21 do... 

Oct. 5 817 | Cow. Frederick, Md 

Oct. 0 District of Columbia 1 boy. 

Oct. .-do.. 

Dec. 9 Norfolk, Va Positive. do I girl. 

Dee. 12 District of Columbia do 

Dee. 31 .| Ridgeway, 8. C... Dogs, chickens, 

and several per- 

1004. sons, 

Jan. 27 .| Positive... 

Feb. a 

Mar. 16 District of Columbia. 

Mar. 3) .| Rosslyn, Va... 1 girl and several 

dogs. 

Mar. 30 District of Columbia..|. 

Apr. 2 

Apr. 24 

Apr. 26 Norfolk, Va 

May 4 ! District of Columbia. 3 

May 20 --do.. .| Not typical ..| 1 dog. 

June 1 .| Purcellvile, Va. 
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ments it is hoped that some data may be obtained which will be of 
practical use to poultry raisers. 


INVESTIGATIONS OF THE PARASITES OF LIVE STOCK IN MONTANA. 


An investigation of the parasites of live stock in the State of Mon- 
tana was undertaken by the Zoological Division in May of the present 
year with the primary object of discovering a possible relation be- 
tween the so-called loco disease of cattle, sheep, and horses and the 
presence of animal parasites. This investigation was confined en- 
tirely to Park County, where the discase has been prevalent for many 
years, entailing constant and serious loss among live stock, especially ~ 
sheep. Many cases of the <lisease were seen among sheep, as high as 
10 per cent of some flocks being affected. In the fall the percentage 
is higher and the symptoms more pronounced. Numerous autopsies 
were performed on diseased and on healthy sheep. One herd of 
cattle was seen in which two years ago 20 per cent were said to have 
been lost from the effects of loco. At the time they were seen, how- 
ever, the animals were in good condition; only a few showed symp- 
toms of the disease, and in so slight a form that it did not seem 
warrantable to sacrifice any for postmortem examination. Two 
“ocoed ” horses were seen, and one was killed and an autopsy per- 
formed. For the purpose of experiments on the life history of their 
parasites and for further study of the loco disease, a number of 
parasitized and “locoed ” sheep were procured for shipment to the 
zoological laboratory at Washington. 

Numerous parasites were collected from diseased and healthy sheep 
and from the locoed horse, some of them being species not yet de- 
scribed. A hasty biological examination was made of a number of 
small mountain ponds frequented by stock. Incidentally parasites 
were collected from prairie dogs. bi sh, ete. A mite of an un- 
known species was obtained from a prairie dog badly affected with 
mange. The notes and material gathered during the trip have not 
been worked up and therefore no definite results can be reported at 
this time. 









MISCELLANEOUS WORK IN RELATION TO DISEASES OF ANIMALS. 


Much attention has also been given in the Pathological Division to 
various minor subjects, among which are the following: The study of 
an outbreak of forage poisoning among the horses at Charlotte, N. C., 
and at Arlington, Va., in which no macroscopic or microscopic lesions 
of leucoencephalitis could be found; the experimental study of the 
alspergillus fumigatus, and the preparation of an article, entitled 
“Aspergillosis of birds,” based on this investigation; the publication 
of a paper on milk fever, with a description of an instrument for the 
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at all points and are ambitious to win a reputation for producing 
an article of high quality. 


BUTTER FOR THE NAVY AND THE ABMY. 


The Dairy Division has continued to assist in procuring butter for 
the use of the United States Navy by perfecting specifications for 
manufacture under contract and supervising the execution of con- 
tracts. Under this system, which includes inspection by officers of 
this division, over 700,000 pounds of butter have been purchased dur- 
ing the year by the Navy Department, and the Jatter has acknowl- 
edged the service rendered and its satisfactory results. A much less 
quantity has been inspected for the Army, upon the application 
.of purchasing officers of the Subsistence Department. 





BACTERIOLOGY OF BUTTER AND CHEESE. 


The experiments concerning the bacteriology of butter and cheese, 
which were mentioned in the last annual report of this Bureau, and 
which are being carried out by the Biochemic Division and the Dairy 
Division, have been continued. The first report of this work is em- 
bodied in Bulletin No. 57 of the Bureau of Animal Industry, and 
deals with the keeping qualities of canned butter. The results 
described therein seem to indicate that the changes which occur in 
canned butter and which consist in the development of disagreeable 
flavors are probably due to the action of enzymes, which enzymes may 
be produced by the action of bacteria or secreted in the udders of cows. 
A second paper, Bulletin No. 62, entitled “The Relation of Bacteria 
to Flavors in Cheddar Chees has also been published. These 
experiments are being carried further to determine the source of the 
enzymes producing disagreeable flavors in butter, and also to deter- 
mine, if possible, the best method of avoiding their presence in butter 
which is made under practical conditions. 





LINES OF RESEARCIL. 


Several lines of original investigation have been inaugurated or 
continued during the year, as follows: 

(1) An exhaustive inquiry into the possibilities and limitations of 
the dairy industry in the semiarid or * short-grass ™ region, embracing 
Nebraska, Wyoming. Colorado, and Oklahoma. 
This included a special study of the farm cream separator in its rela- 
tion to the creamery system of butter making under western con- 
ditions. 

Two reports by E. IT. Webster. inspector and dairy expert in charge 
of this inquiry, have been published as bulletins in the Bureau series. 
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The condition of the dairy industry of the United States will be 
studied in all its aspects with a view to determining the most favor- 
able opportunities and methods for progress and improvement and 
assisting in their accomplishment. The dairying of other countries 
will also be observed, productive conditions noted, the demands of 
consumption and of all foreign markets watched, and such action 
taken as is possible in the interest of extending foreign trade in the 
dairy products of this country. Relations will be maintained with 
State dairy officials with a view to cooperation in the enforcement of 
laws; also with the voluntary organizations of dairymen and the 
dairy schools in numerous States in order to be informed of their 
proceedings and to cooperate so far as may be advisable. 

The inspection of renovated butter factories and markets will con- 
tinue and be gradually extended and improved for the better admin- 
istration of section 5 of the act of Congress of May 9, 1902. 

The Dairy Division will conduct investigations by itself, as well as 
in cooperation with suitable agencies. t 

The experiments in storing butter at different low temperatures, 
which it was intended to continue and enlarge, have been abandoned 
because of the impossibility of finding available, in commercial store- 
houses, the necessary low temperature with a guaranty of mainte- 
nance without material variation. The results of the cheese-storing 
experiments of the past year do not seem to warrant a repetition of 
this work. The soft-cheese investigation in Connecticut will be 
continued. 

Tt is proposed to investigate the manufacture of condensed milk 
and promote such action as may be deemed, expedient to preserve and 
enhance the reputation of this country for producing this article in @ 
form suited to foreign markets. The comparatively new industry of 
making “milk powder” may also receive attention. 

Many communications are received on the subject of improving the 
milk supply of cities and towns, and especially in securing greater 
purity and better sanitary conditions. It is proposed to cooperate in 
these efforts and to give such advice and assistance as may be possible 
in this desirable work. 

Tn considering the future of the Dairy Division it should be first 
remarked that after nine years’ existence the work in hand in extend- 
ing present lines of effort and taking up new ones is much greater 
than can be accomplished by the original organization. The dairy 
industry is one of the most important and most extensive branches 
of American agriculture. Four-fifths of all the farms in the country 
keep cows for milk, 17,000,000 in number, and another million are 
reported “not on farms.” The annual product of these 18,000,000 
dairy cows has a value of about $600,000,000, The opportunities for 


x hl 


3& BUREAU OF ANIMAL INDUSTRY—2lst REPORT. 


whose use promises to be of value to our animal industry has been 
started by the importation of four ewes and a buck of the native sheep 
of Barbados. These sheep are practically woolless, and are said to be 
valuable fer mutton in warm climates. They were obtained through 
the courtesy of Sir Daniel Morris, imperial commissioner of agricul- 
ture for the West Indies. They will be quarantined at the experi- 
ment station of the Bureau of Animal Industry until their habits and 
qualities can be given careful study, after which the purpose is to 
send them to some point in the South for further trial. 


Am Flr, By As |, 1904. 


PLate 1. 





Emit ALEXANDER DE SCHWEINITZ. 


Late chief of the Blochemle Division, Bureau of Anital Industry, 


' 
| 


40 BUREAU OF ANIMAL INDUSTRY—2let REPORT, 


‘or two of his life in clearing up some of the more important points 
and in obtaining results which it is hoped, when the details are 
worked out, will afford a clear understanding of these hog diseases 
and also furnish a means of controlling them. 

Coincident with his governmental work, Doctor de Schweinitz was 
for some years connected with the medical and dental departments 
of the Columbian University. In 1893 he became professor of 
chemistry, and four years later was appointed dean of the medical 
faculty, a position which he held at the time of his death. In this 
work he combined the qualities of a skillful instructor, both in lecture 
room and laboratory, with executive ability of a high order, Under 
his administration a new college building and a new hospital were 
constructed and equipped, and the medical department of the univer- 
sity was strengthened and brought to a high degree of efficiency. 

Tn the summer of 1903 he suffered an attack of typhoid fever, 
after which he never fully regained his health and strength. His 
death occurred after an acute illness of less than two days. 

Doctor de Schweinitz contributed many articles to scientific litera- 
ture. His work appears in the reports and bulletins of the Burean 
of Animal Industry and in many of the medical and scientific jour- 
nals, He held membership in a number of American and foreign 
scientific societies, among which may be mentioned the Washington 
Biological Society, the Washington Entomological Society, the Wash- 
ington Section of the American Chemical Society (of which he was 
president in 1897), the Society of American Bacteriologists, the 
Medical Society of the District of Columbia, the American Medical 
Association, the American Public Health Association, the Washing- 
ton Academy of Sciences, the German Chemical Society, and the 
French Society of Pure Chemistry. He represented the United 
States as a delegate to the Fourth Tuberculosis Congress, Paris, 1898; 
the Tuberculosis Congress, Berlin, 1899; the International Medical 
Congress, 1900, and the International Congress of Hygiene, Paris, 
1900. 





An. Fer. B, A, |, 1904. 











HENRY ELIJAH ALvonp. 
Late chief of the Dalry Division, Bureau of Animal Ind astry. 








DANGER OF INFECTION WITH TUBERCULOSIS BY 
DIFFERENT KINDS OF EXPOSURE. 


By EB. C. Scrnoroer, M. D. V., 
Superintendent of Haperiment Station, Bureau of Animal Industry, 
axD 
W. BE, Corron, 
Expert Assistant at Baxperiment Station, Bureau of Animat Industry, 


The experiments with which this article deals were made at the 
experiment station of the Bureau of Animal Industry in order to 
determine the comparative danger of infection with tuberculosis 
through different forms of exposure. For this purpose a number of 
guinea pigs and hogs were exposed to tubercular cattle in a manner 
somewhat resembling the exposure encountered by man and animals 
under what may be called existing, natural or normal conditions. 

The guinea pigs used were divided into four lots, which, for conye- 
nience, are designated as lots A, B, C, and D. They were raised at 
the experiment station, and, as no case of tuberculosis has occurred 
among the guinea pigs at the station for a period of ten years which 
was not induced by an intentional or conscious inoculation or expo- 
sure, no doubt can arise as to the source of the infection through which 
a number of the guinea pigs in the experiments became tubercular, 

Guinea pigs lot A received intraabdominal injections of milk from 
tubercular cows. 

' Guinea pigs lot B were fed the milk of tubercular cows. During 
the time of milk feeding, these were entirely deprived of water in 
order to force them to consume the maximum quantity of milk, As 
a rule, guinea pigs soon acquire a taste for milk, and frequently 
learn to like it so much that the moment the vessel containing it is 
placed before them they drink copiously. 

Guinea pigs lot C were confined in cages fastened to the walls of 
box stalls occupied by tubercular cattle, at a right angle to the walls 
against which the mangers were located. ‘The average size of the box 
stalls, in which the cows were permitted to move about unfastened, was 
8by 10 feet. The walls of the stalls were solid, 2 inches thick and 6 feet 
high, and the several stalls used were sufficiently separated to prevent 
the passage of infectious material from one to the other. The guinea- 
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cow No. 1, beginning August 28, 1901. They died or were killed as 
follows: 


No. 9, died November 12, 1901, seventy-sixth day; pneumonia and inflamma- 
tion of the bowels. 

No. 10, died November 20, 1901, eighty-fourth day; pneumonia. and inflam- 
mation of the bowels. 

No. 11, died December 4, 1901, ninety-eighth day; pneumonia and inflamma- 
tion of the bowels. 

No. 12, died July 9, 1902, three hundred and fifteenth day; pneumonia and 
inflammation of the bowels. 

No. 13 was exposed until July 21, 1902, three hundred and twenty-seven days, 
and killed on September 12, 1902; on postmortem examination was found to be 
in excellent condition and free from lesions of disease. 






Guinea pigs Nos. 14 to 21, inclusive, were given manger exposure 
to cow No. 1, as follow 


No. 14, exposed August 28, 1901, died January 31, 1902, one hundred and 
fifty-sixth day; cause of death, pneumonia and inflammation of the bowels. 
No tuberculosis. 

No. 135, exposed August 28, 1901, died February 3, 1902, one hundred and 
fifty-ninth day ; cause of death, pneumonia, 

No. 16, exposed August 28, 1901, died March 5, 1902, one hundred and eighty- 
ninth day ; cause of death, pneumonia and inflammation of the bowels. 

Nos. 17 and 18, exposed August 28, 1001, to July 21, 1902, three hundred and 
twenty-seven days. 

No. 19, exposed from January 
elghty-one days. 

No. 20, exposed from February 12, 1902. to July 21, 1902. one hundred and 
fifty-nine 

No, 21, exposed from March 5, 1902, to July 21, 1902, one hundred and thirty- 
eight days. 








21, 1902, to July 21, 1902, one hundred and 














Guinea pigs N 17 to 20, inclusive, were killed September 12, 
1902; on postmortem examination were found to be in excellent 
condition and free from lesions of disease. Yuinea pig No. 21, 
which was killed on the same day as the others, was affected with 
tuberculosis of the liver, spleen, and mesenteric glands. 

Hog, No. 1, weight about 60 pounds, was fed 500 ¢. ¢. of milk daily 
from cow No. 1 for a period of cighty-eight days, beginning August 
27,1901. When the hog was killed, some time later, it was found to 
be in excellent condition and free from lesions of disease. 

As the record of a calf produced by cow No. 1 may be of consid- 
erable interest, it is here included. 

The calf was born on September 28, 1901, and was in good general 
condition, Tt was allowed to remain with its mother in the stall in 
which it was born. On December 2 and 3, 1901, it was tested with 
tuberculin and a typical reaction of the presence of tuberculosis ob- 
tained. On January 8, 1902, at the age of 102 days, it was killed, 
and a very careful postmortem examination failed to discover a sin- 
gle lesion of disease. 
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39 died similarly affected after they had attained full adult size. 
Nos. 40 and 41 died when about half grown, affected with pneumonia; _ 
and Nos, 42 to 47, inclusive—3 half grown and 3 adult guinea | 
were killed some time after the termination of th epost 
postmortem examination were found to be in excellent condition | 
free from lesions of disease. 

Hogs Nos. 2 and 3, weight about 75 pounds, were fed daily from 
300 to 500 c. ¢. Of milk eich from June 1, 1901, to October 4, 1901—a 
period of one hundred and twenty-five days. They were killed on 
November 15, 1901, and on postmortem examination: were found to be 
in good condition and free from lesions of disease. | 

Cow No. 3 was received at the experiment station on August 9 
1900, at which time she was affected with advanced tuberculosis, — | 
January 29, 1901, she was so thin and weak that it was a cause for 
surprise that she continued to live and seerete milk. She died May 
17, 1901, and on autopsy was found to be affected with very extensive 
generalized tuberculosis of the thoracie and abdominal organs. No 
disease of the udder and the lymph glands associated with it was found. 

Guinea pigs Nos. 48 to 53, inclusive, received each an intraabdom- 
inal injection of 6 c. c. of milk from cow No. 8 on February 12, 1901 
The total number of guinea pigs injected was 8, 2 with milk from 
each quarter of the udder. The guinea pigs were killed about three 
months after the injections were made, and on postmortem exam- 
ination were found to be in excellent condition and free from lesions 
of disease, rd 

Guinea pigs Nos. 56 to 59, inclusive, were fed milk of cow No, 3 
from January 20, 1901, to February 20, 1901—a period of twenty-two 
days. The amount of milk consumed by each guinea pig daily was 
ubout 50c.c. Guinea pigs Nos, 60 to 63, inclusive, were fed milk of 
cow No. 8 from February 22, 1901, to May 12, 1901—a period of 
seyenty-nine days. The amount of milk consumed daily by each 
guinea pig was about 50 ¢, ¢. Guinea pigs Nos. 56 to 63, inclusive, 
were killed some time after the last day on which they were fed — 
milk, and on postmortem examination were found to be in excellent 
condition and free from lesions of disease. 

From February 26, 1901, to May 17, 1901—a period of eighty days— 

4 guinea pigs, Nos. 64 to 67, inclusive, were given room exposure to 
cow No. 3, and 4 guinea pigs, Nos. 68 to 71, inclusive, manger expos- 
ure to the same cow. Guinea pig No. 68, among the manger-exposed 
animals, died June 23, 1901, little more than a month after the ter- 
mination of the exposure, and on postmortem examination was found 
to be affected with generalized tuberculosis. Guinea pigs Nos, 64 
to 67, inclusive, and 69 to 71, inclusive, were killed some time later, 
and on postmortem examination were found to be in exeellent 
condition and free from lesions of disease. 
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abdominal injection of 5 ¢. c, of the milk from cow No. 8 on April 15, 
1903. Two of the guinea pigs, Nos. 417 and 418, died abont two 
months later, and on postmortem examination were found to be 
affected with generalized tuberculosis. Guinea pig No. 419 was killed 
four months after the injection was made, and on postmortem exam- 
ination was found to be in good condition and free from lesions of 
disease, 

Five guinea pigs—Nos. 420 to 424, inclusive—were fed milk of cow 
No. 8 from April 15, 1903, to June 8, 1903—a period of fifty-five days, 
The average amount of milk consumed by each guinea pig daily was 
70 c.¢. When the guinea pigs were killed, some time after the last 
day on which they were fed milk, and examined postmortem, they 
were found to be in excellent condition and free from lesions of 
disense. 

Cow No. 9 was killed March 14, 1902. Her general condition was 
excellent—fat. The autopsy showed a generalized tuberculosis of 
the thoracic and abdominal organs, with numerous and voluminous 
lesions. There was absolutely nothing in the condition of the cow 
during life to indicate the extensive character of the disease with 
which she was affected. 

Four guinea pigs, Nos. 425 to 428, inclusive, were given room expo- 
sure to cow No. , and four others, Nos. 429 to 432, inclusive, manger 
exposure to the sume cow, from January 2, 1902, to Mareh 14, 1902— 
a period of seventy-one days. One young guinea pig, No. 433, was 
born in the manger pen and was exposed about sixty days. 

The nine guinea pigs were killed on April 26, 1902. Guinea pig 
No, 425 (room exposure) was found on postmortem examination to 
be affected with generalized tuberculosis. Guinea pig No. 426 (room 
exposure) was found on postmortem examination to be affected with 
tuberculosis of the lung and liver. Guinea pigs Nos. 427 and 428 
(room exposure) and guinea pigs Nos. 429 to 433, inclusive (manger 
exposure), on postmortem examination were found to be in good con- 
dition and free from lesions of disease. 

Cow No. 10 was killed November 23, 1901. The autopsy showed 
a generalized tuberculosis of the thoracic and abdominal organs, with 
numerous and voluminous lesions. The throat glands were greatly 
enlarged and completely tubercular. No disease of the udder and 
the lymph glands associated with it was detected. 

Two hogs, Nos. 14 and 15, in good condition, with an average 
weight of 40 pounds, were fed milk from cow No. 10 from August 
27, 1901, to November 23, 1901—a period of eighty-eight days. The 
amount of milk eaten by each hog daily was 1,000 c. 

The hogs were killed June 13, 1902, and on postmortem examina- 
tion were found to be in excellent condition and free from lesions of 
disease. 
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The milk used for the intraabdominal injections of guinea pigs 
was obtained from 6 tubercular cows—Nos. 3 to 8, inclusive. Of 
these, Nos. 3, 6, and 8 died as the result of generalized tuberculosis; 
No. 4 was killed and found on autopsy to be only slightly affected ; No. 
5 was killed and found to be affected with generalized tuberculosis, and 
No. 7 is still alive, but undoubtedly affected with generalized tuber- 
culosis. No observable disease of the udder was present in any case. 

The number of guinea pigs that received injections was 224, and 
of these, 4, or 1.78 per cent, became tubercular. The total amount of 
milk injected into all the guinea pigs was 1,326 c. c., or about 3 

ints. 

y Tasie 2.—Guinca piga, lot B—Milk feeding. 
































| Amount 
5 | novo 2 eee 
as leuinea pig. Date of feeding. | Of fead- Breac Results. 
; ing. | guinea 
I! pig. 
; H 0, 
1 14 | Aug. %, 1901, to Dec. 135 | 75 | No disease. 
1 5-8 | Dec. 27,1901, to Apr. | ut} 0! Do. 
2 22-25 | Aug. 24,1901, to Dee. 27, 1901. Bw 75 Do. 
2| 2%6,27,28 | Dec. 27, 1901, to Apr. 24, 1902. ns, | Do. 
3) 20, 1901, to Feb. 20, 1901./ 2 | 50 Do. 
8: 60-63 | Feb. 2, 1901, to May 12, 1901. 79 3”, Do. 
4 105-150 | 1 guinea pig daily, Dec. 4, : rm Do. 
1900, to Jan. 18, 1901, ' 
5 | meet |... a 1; ~~ -Do. 
T| 900-895 . Apr. 15, 1918, to Dec. 22,1968. Bl 70' Do. 
7] 96401 | Dec. 22, 198, to Dee. 14,1904. 387 70 Guinea pig 396, generalized 
| tuberculosis; gainea pigs 
H 307 to 401, inclusive, no dis- 
{ case. 
8| 420-424 Apr. 15, 165, to Tune 8, 1903. 55 70 No disease. 
i \ 





The milk fed to the guinea pigs was obtained from 7 cows, Nos. 1 
to 5, inclusive, and Nos. 7 and 8 Of these, Nos. 3 and 8 died as the 
result of generalized tuberculosis; Nos. 1 and 5 were killed, and on 
autopsy found to be affected with generalized tuberculosis; No. + 
was killed and found to be only slightly affected, and Nos. 2 and 7 are 
still alive, but undoubtedly affected with generalized tuberculosis. 

The number of the guinea pigs that were fed milk was 132, and of 
these only 1. or 0.76 per cent, became tubercular. The guinea pig 
which contracted tuberculosis was 1 of 6 which were fed daily for 
three hundred and fifty-seven days the milk of cow No. 7, which is 
still alive. The amount of milk fed was 446.490 ¢. ¢.. or about 118 
gallons. The average duration of the feeding was forty-seven and 
one-fifth days. 
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infection of every one of them would have been. The cow, when 
compared with cows Nos. 2 and 4, justifies the important conclusion 
that visible and more extensively tubercular cattle are by no means 
always the greater menace to other animals exposed to them. Ani- 
mals like cow No. 5—thin, weak, coughing, and displaying a whole 
group of symptoms characteristic of distress and advanced disease— 
also have the advantage, in matters related to the restriction of dis- 
ease among man and animals, that their very condition is a warning 
against contact and intimate association. Such animals are instine- 
tively avoided, because we all know that disease carries with it many 
unknown possibilities of transference, in addition to those that are 
recognized, from the already affected to the still unaffected. Cow 
No. 5 is clearly the danger we recognize and avoid, and cow No. 4 is 
equally the danger, of no less magnitude, which borrows an unpleas- 
ant additional potency from its concealed nature, and is for that 
reason one of the strongest arguments that can be presented for the 
application of the tuberculin test to all cattle and for the immediate 
slaughter of all cattle that react. 

It is remarkable that not one of the 1382 guinea pigs injected (6 
daily for a period of twenty-two days) with milk from cow No. 6 
became affected with tuberculosis. The cow had been tubercular 
several years at the time the guinea-pig injections were made, and 
died six months later as the result of generalized tuberculosis. In 
connection with this cow it should be borne in mind that the milk 
used for feeding and injection exposures was taken from the vari- 
ous cows used, with the greatest preeautions to prevent its infection 
with bacilli present in the air or dust in the stable, with infected 
bedding or particles of forage, or with bacilli adherent to the hair 
and skin of the cows or on the hands of the persons who milked the 
cows. It does not seem quite reasonable to suppose that tubercle 
bacilli should occur commonly in the milk of tubercular cows with 
unaffected udders unless they reach it in some way not directly 
associated with the normal milk-secreting functions, While we have 
no satisfactory evidence to offer for or against the passage of tubercle 
germs from the bodies of tubercular animals through unaffected 
normal secreting organs, it is our impression that bacteria which, 
like tubercle bacilli, localize themselves in the body and rarely float 
in the blood are seldom eliminated through any kind of healthy 
organs, the udder included. 

If this view is as true as it seems reasonable, we must attribute the 
frequently present tubercular infection in the milk of cows to other 
causes than its passage from the animal through the udder. Such 
causes would be the infection of the milk ig one of the ways we tried 
to avoid by the special precautions previously specified or by some 
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over sulphuric acid for several days. Neither by means of this 
method nor by several other methods which were tried could any 
trace be obtained of a glucoside that would break up into prussic acid, 

An examination was then made for enzymes. This was done by 
extracting some of the finely chopped stalks for several days with 
water saturated with chloroform. This extract was filtered and 
-snflicient aleohol added to the filtrate to make a 60 per cent solution. 
The liquid was shaken for half an hour and set aside at room tem= 
perature for twenty-four hours, at which time an abundant flocen- 
lent precipitate had collected in the precipitating jar. The clear 
liquid was then siphoned off, the residue dissolved in water, and a 
solution of sodium phosphate and calcium chloride added until a 
heavy precipitate of calcium phosphate formed. This was allowed 
to settle, chloroform being added to prevent bacterial action. The | 
clear liquid was again drawn off and the residue shaken up with | 
water and filtered; this filtrate was dialyzed for twenty-four hours 
in running water; sufficient alcohol was then added to make an 80. 
per cent solution and the mixture shaken violently for half an hour, 
The precipitate was allowed to settle for twelve hours and then 
filtered off, the precipitate being washed with 95 per cent aleohol 
and dried. The powder thus obtained was of a light-brown color, 
soluble in water, The water solution was tested for enzymes as 
follows: 
~ Ovydase—To 5c. c. of a 5 per cent solution of gum guiacum in 
alcohol was added, drop by drop, the solution to be tested, a boiled 
portion of the solution to be tested for enzyme being used as a check. 

No blue color was given by either the heated or unheated solution, 
showing the absence of oxydases. 

Peroxydase —To 5 ¢. c. of a gum guiacum solution a few drops of 
hydrogen peroxide were added and then drop by drop the solution 
to be tested. This gave a deep-blue color, indicating the presence of 
peroxydase, while some of the boiled solution when added to guiaeum 
extract gave a brown color, showing that the peroxydase had been 
destroyed by boiling. 

Catalase.—To 40 c. c. of a solution of cornstalk enzyme, containing 
5 grams of enzyme powder to 100 ¢, c. of water, 5 c. c. of hydrogen 
peroxide solution was added, and the amount of oxygen given off 
was measured. In fifteen minutes 133 c. c. of oxygen was given off, 
The check, which was a boiled solution of the enzyme, gave no oxy- 
gen when treated with hydrogen peroxide. This shows that the en- 
zyme solution has the properties of catalase. 

Protase—A 10 per cent solution of gelatin in distilled water was 
prepared, thymol being added to prevent the interference of bac- 
teria, and the solution was rendered slightly opaque by the addition 
of calcium carbonate, This was distributed in sterile tubes, approxi- 
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Glucoside-splitting action—When the glucoside amygdalin is de- 
composed by the enzyme emulsin, both of which occur in bitter 
almonds, the glucoside breaks up by hydrolysis according to the 
following reaction: 


C.,H.,NO,,+2H,0=2C,H,,0,+HCN+C,H,CHO. 


This property of amygdalin was utilized to determine whether 
the cornstalk enzyme possessed the power of producing prussic acid 
from that glucoside. 

Ten cubic centimeters of a 0.5 per cent solution of enzyme from 
cornstalks containing some toluol was added to a solution of amyg- 
dalin in water, the mixture was set aside at room temperature, and at 
the end of half an hour tested for prussic acid. A strong odor of oil 
of bitter almonds was noticed and the solution gave strong reaction 
for prussic acid. A boiled sample of the enzyme solution showed 
no action on the amygdalin. These tests show that the cornstalks 
contained an enzyme similar to the emulsin enzyme of bitter almonds. 
To determine the difference between emulsin enzyme and the corn- 
stalk enzyme, some emulsin was isolated from bitter almonds and 
tested according to the method used in testing the character of the 
cornstalk enzyme.* 

















Bitter. |g, 
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The enzyme solution from cornstalk having shown the properties 
of several enzymes, it would indicate that we had a mixture to deal 
with rather than one enzyme with these various properties. The 
following method was used to determine whether or not the supposi- 
tion was correct: Five cubic centimeters of a 0.5 per cent solution of 
cornstalk enzyme was put in each of ten test tubes and brought 
rapidly to the temperatures indicated below. On reaching these 
temperatures they were immediately cooled by the addition of some 
amygdalin solution and placed in the incubator for twelve hours, 
when they were tested for prussic acid. with the following results: 





oThe sign + indicates a positive reaction; the sign —, a negative reaction, 
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A temperature of 78° C. destroys the glucoside-splitting action of 
the cornstalk enzyme. 

Some more of the enzyme solution was heated in a similar manner, 
cooled immediately and tested for its proteolytic action. 
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A temperature of 68° C. destroys the proteolytic action of cornstalk 
enzyme. 


The temperature which destroyed the inverting action of the corn- 





stalk enzyme was next determined. 
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eating the sorghum; or it may be that some of the animals were 
more resistant to the action of the poison. 

The discovery of the presence in cornstalks of an enzyme which 
has the property of forming prussic acid when acting on a proper 
medium, such as the glucoside amygdalin, was made so late in the fall 
that no work could be taken up leading to the detection of a glucoside 
in other plants to which the cattle had access. In order to approach 
this question as nearly as possible, however, some grains and plants 
used for cattle foods were tested for a glucoside which could be broken 
up into prussie acid, and also for the presence of a glucoside-splitting 
enzyme, with the following result: 
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Linseed was the only food matcrial examined that contained both a 
glucoside and a glucoside-splitting enzyme. The amount of prussic 
acid formed after 25 grams of the ground linseed had stood in con- 
tact with 200 c. c. of water containing chloroform at 38.5° C. for 
twenty hours was determined by filtering the incubated extract and 
distilling off about 50 c. c., the distillate being collected in 20 c. c. of 


N. 5 : ae 
jo Silver nitrate solution. The precipitate formed was found to be 


silver cyanide, which weighed 0.0055 gram, equivalent to 0.0011 gram 
of prussic acid, or 0.0196 gram of prussic acid for every pound of 
linseed. A sample of ground linseed-cake meal free of the oil was 
treated in the same manner and formed only one-half the amount.of 
prussic acid as the whole seed, showing that probably some of the glu- 
coside was broken up by the heat when the linseed was “ cooked” 
before the oi] was taken from it. The amount of prussic acid formed 
in linseed meal is too small to prove fatal in ordinary feeding, but 
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in the filaments of unstained spaces which were atefirst thought to 
be spores. Spore-staining methods, however, do not alter them. 
Careful study of this peculiarity reveals several phases of it. Some- 


nating with shorter stained squares or bacillus-like spaces of stained 
material may alternate with shorter colorless portions; again, 
vacuoles may appear like a chain of colorless rods lying on a rib 
of blue or whatever color may be used for the stain. Sometimes 
stained material is so little in quantity that the thread seems lik 
a string of spores, oval or rod shaped, with thin, deeply stained pa 
titions between them. Oe ea olan eanieios ane 
itself as an unstained tube with a regular succession of deeply: ¢ 
coccus-like granules much resembling streptococci, or these grantiles 
may be alternately arranged ulong the sides of the tube. 






BIOLOGY, 


Cultivation of B. necrophorus is not easy. Tt is an absolute 
anwrobe. Investigators differ concerning its requirements as to tem- 
perature. Nocard and Leclainche give 30° to 40° C. as the limits of 
growth, with the optirnum at 37° C.; Jensen Pacen aoe the same extremes, 
but places the optimum at 34° C.; whereas, “hin 
development occurs only between 36° and 40° C., and the 
39°C, Our own investigations have shown that 30° to 40° CL 
sent the extremes of temperature at which the ordinary work tae the 
laboratory may be satisfactorily carried on; nevertheless, we have on 
different occasions been able at 28° ©. to grow in agar-bouillon shales 
typical colonies, which responded to the usual tests of morphology, | 
odor, and pathogenesis. With us the optimum was 35° C. | 

The usual culture media of the laboratory are either unsatisfactory 
for the development of the necrosis bacillus or altogether inimical 
to it. Agar-agar was often employed with only passable results, but 
more satisfaction was obtained from the following combinations: 
Agar-bouillon (A-B), agar-gelatin (A-G), serum-agar (S-A), se 
rum-agar-gelatin (S-A-G), and two suggested by Ernst—1.5 per 
cent agar in a peptone-salt-bouillon (A-B-P-S) and 0.7 per cent 
ugar and 7 per cent gelatin in bouillon with 5 per cent peptone and 
2.5 per cent salt (A-G-B-P-S). The first four mixtures were usually 
prepared in the proportions of equal parts, although other propor- 
tions were adopted for the purpose of yarying the consistency of the 
medium. Fluid blood serum, milk, rabbit bouillon, and Martin's 
bouillon were also employed. 


= | 
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‘The toxic character of death is not particularly noticed in animals’ 
suffering from stomatitis when inappetency and inability to take 
nourishment have produced an enfeebled condition. Nor, again, is it 
noticeable in those anirhals which die with embolic foci in liver or 
lungs, the symptoms arising from the diseased organs often masking 
the signs of intoxication. However, rabbits inoculated 
in the back will persist, without any other sign of the disease exeept 
the abscess, for about five or six days. Suddenly, on the sixth or 
seventh day, without any premonitory signs, the rabbit will be thrown: 
into convulsions, coming out of one to lie with its head turned side- 
ways and buried in the bottom of the cage until another attack, dying - 
usually ina few hours after the first convulsion. Quite often in these 
eases the local lesions will not be sufficient to produce death directly, 
not being very extensive and not involving any important’ organ. 
Such a course as this points unmistakably to a toxinemia which has 
attacked the nervous system. | 

The limits of this article do not permit a diseussion of the factors 
entering into the production of cadaveric rigidity. For our present 
purpose it is sufficient to call attention to the fact that the intensity 
and long duration of the rigor mortis observed in the experiment ani- 
mals and described later in this paper comports perfectly with the 
well-known fact that the presence of toxins in the blood promotes: 
museular rigidity. 

Tt may be stated with positiveness that B. necrophorus does not 
enter an unimpaired tissue. Most, if not all, of its infections with 
which we are acquainted require for their inception a break in the 
continuity either of mucous membrane or skin, A histologic study 
of an affected area, elsewhere examined in greater detail, reveals a 
center of completely destroyed tissue marked by an entire absence 
of the specific bacteria in question. The boundary of this dead area 
is formed by great bundles of filaments of 8. necrophorus, large num- 
bers of leucocytes, and a fair sprinkling of tissue cells whose nuclei 
still respond to stains. The immediately adjoining border of sur- 
rounding healthy tissue is seen when carefully examined to possess 
numerous cells whose protoplasm has been more or less destroyed, and 
in among these dying cells a few scattered filaments have advanced 
like skirmishing parties before the main army. It is a true picture 
of a bacillary invasion of tissue begun by means of the noxious effeets 
of a soluble toxin. 

Thus far all attempts to recover the toxic substance either from 
cultnres or the bacilli themselves have failed, From this, Jensen, 
whose assistant, L. Bahr, has made the only experiments thus far 
recorded, assumes that either the necrosis bacillus forms these sub- 
stances only in the living animal or they are of such yolatile charac 


+o that they are destroyed as quickly as they are formed. 














One to B. necrophorus and located on the muzzle, on the ou 
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flammation not only the skin is affected, but the subcutaneous tissue 
is also involved. Tt. quite often jpenetrates into: is tele Saas | 
‘the flexor apparatus, causing its necrosis, The necrosis may tra 
upward as far as the back, involying the subcutaneous are 
Wha ‘eagle,’ e 3t thay busrom dowenard, isthe sb ea 
attacking not only the soft parts of the hoof, but also the lateral car- 
tilages and the coffinbone. Recognizing manure and manure-contam- 
inated soil as a secondary and frequent habitat of the necrosis baeil- 
lus, it is needless to deseant on the necessity of absolute cleanliness— 
surgical cleanliness—of all cases, even mild cases of scratches, and 
the importance of promoting rapid healing. 

Necrotic pow.—Smallpox of man and sheeppox are at present con 
sidered independent diseases, from either of which the pox (yariola) 
of other animals—horses, cattle, goats, hogs—may originate. So far 
ae the skin lesions of variola are concerned they run essentially the 
same course, however derived or wherever they may occur. The — 
stages of the eruption are the papular, the vesicular, and the pustt- 
Jar. As a general thing the eruptions are separate, forming the so- 
called discrete variety. In the severer forms of the disease we may 
have several pocks running together to form one large pustule, form- 
ing the so-called variola confluens, or there may be present a marked 
petechial condition, hemorrhages into the skin, and mucous mem- — 
branes occurring even before the papules make their appearance — 
(purpura variolosa), or the pustules may become the seat of severe 
hemorrhage (variola pustulosa hemorrhagica). The eruptions in 
these severer varieties frequently progress to that stage of inflamma- 
tion to which we have referred as necrotic or gangrenous, spoken of 
by the Germans as variola diphtherica, Brand 
pox—or, on account of the horrible odor exhaled, 
pox. From gangrenous pocks in cows and sows, Bang: has rons 
B. necrophorus, and therefore regards gungrenous or necrotic pox 
dependent upon this agent of necrosis. To those acquainted with kth the 
ubiquity of this bacterium, the case with which such infection might 
oceur is strongly confirmatory of this view. Since horses, sheep, and. 
goats are susceptible to the necrosis bacillus, the possibility that the 
cause of necrotic pox in these animals is identical with that of 
necrotic pox in cows and sows may well be kept in mind. The 
present view that horsepox and cowpox originate most frequently 
from contact with smallpox or its congener, vaccinia, lends interest 
to the fact that as regards contact with the hand of man the pastern 
region of the horse is the analogue of the cow’s udder. Hence it is 
likely that some cases of pox in the horse may pass for gangrenous 
seratches, or grease. 

Jensen has described the ocenrrence in hogs of a necrotic de 











a4 BUREAU OF ANIMAL INDUSTRY—2Ist REPORT. ‘ 


and filaments found in large numbers at the periphery, though rarely 
inthe canter of th mca ot ais lly ith thy el: nora 
features of necrobacillosis of the liver in cattle and other | 
tad gives saicont grounds for the aatament of BieaheEl 
that Eberth’s necrosis bacillus is practically identical wih at 
Bang. 

tiie stood ‘variety hes already. bean onterred to an ASA nea 
to this section and may be regarded as similar in type to the second, 
form noticed under “ Rabbits.” 


NECROBACILIOSIS OF THR HOOP, 


The more intimate the association of tissues the more difficult it 
becomes to consider their diseases separately. This is the case in a 
remarkable degree in the hoof, where we find dermal and subder- 
mal connective and muscular tissues, tendons, ligaments, and ear. 
tilages more or less tightly compressed between such 
substances as the bones of the hoof internally, and the horny box 
externally. Simple inflammations, to say nothing of more malignant 
forms, are rarely limited to the tissue in which they originate. Note 
how quickly a cutaneous quittor may become a tendinous or cartilag- 
inous quittor, a subhorny quittor cease to be limited to the part imme- 
diately below the coronary band and involve the fleshy leaves, thus 
becoming a more general pododermatitis, or the bone become affected 
in any of these conditions. The character and limitations of this 
article forbid such an extensive study of necrobacillosis of the tissues 
of the hoof as would be required by the separate review of each.* 
The observations of Bang, Eberlein,’ Fréhner,* Gutenicker,* Jen- 
sen, McFadyean, and others prove that in the disastrous consequences 
frequently of such apparently slight injuries as nail in the foot, in all 
four forms of quittor, in many cases of specific necrotic pododermati- 
(is, which are really cases of canker, in numerous cases of suppurating 
corn, of necrosis of the coffinbone, of phlegmonous conditions of the 
frog, we have to do with the presence of B. necrophorus. 

Necrotie quittor—In cartilaginous quittor we find the typical in- 
stance of necrobacillosis of cartilage. This, as well as the other three 
forms of quittor, may sometimes arise as a primary necrosis due to 
some direct injury, such as tread, nail prick, or heavy blow which 
may puncture or crush the cartilage, the instrument of injury becom- 
ing the vehicle of the infectious material. They all may be termed 
necrotic quittor when the necrosis bacillus is found to be present in 
the lesions. This condition is first manifested by an inflammation of 
the tissues, which results in a hot, painful swelling of the coronet 
over the affected quarter and marked lameness. Finally one Bae 
ing—or several—appears i in the swelling, which discharges a 


yellow or sanious fetid fluid. and which connects with the | 
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and premises which had previously: harbored diseased animals as 
having produced the affection in cattle 

‘Thus the contagion seems to be confined to certain farms. Our ex~ 
periments with the disease were made chiefly with tissues received 
from two outbreaks, one in Western Kansas, investigated by Dr. R. P. 
Steddom *, the other at the Pittsburg stock yard among Western cat- 
tle. From both of these lots culture inoculations were mado and the 
greatest amount of work was conducted upon a short motile «robie 
bacillus, which seemed to be found more profusely than any other 
organism, but which failed to reproduce the disease when inoculated 
into sheep and calves, Another organism, long, beaded, and fila- 
mentous, was observed which quickly died out on ordinary culture 
media. From its morphologic character, from its behavior on 
culture media, and from its position in sections of the diseased 
tissue it is evident that the germ was B. necrophorus. A culture of 
this organism obtained from the intestine of a hog was injected 
into the lower portion of the external lip of the vulva of a cow and 
produced a large edematous swelling which soon ruptured and 
formed an irregular angry-looking ulcer, from which we concluded 
that this organism, which was likewise recovered from the suppu- 
rating lesion, plays an important part in the causation of the dis- 
ease. The nature of the affection, its enzootic character, and its 
amenability to treatment are all in perfect accord with this view, 
which is further confirmed by the following experiment made by 
Steddom : 

A heifer calf born in the stalk fields on January 1 was placed 
immediately in an infected pen and kept there for two days, after 
which it was returned to the stalk fields with the milch cows. Five 
days later the vulva became affected and remained ulcerated until 
January 24, when the calf passed from observation. 

There is at present no satisfactory explanation for the peculiar 
predilection of the organism for this region, The fact that the dis- 
ease has often been observed where hogs have followed cattle in the 
feed lot gave rise to the assumption that the former bit the cattle in 
the region of the tail to cause them to rise when lying down, thus 
making an injury which readily became infected by manure; but 
other outbreaks have been noted where hogs were not present and 
therefore could not be considered as factors in the production of the 
disease, The possibility of its existing secondarily to necrotic vagi- 


,nitis suggests itself, but has not been demonstrated. 


NECROTIC VAGINITIS. 


A somewhat similar disease to the above, but one which has not been 
observed in this country, is the infectious necrotic vaginitis deseribed 


& 





by Ellinger. This disease has been observed in certain parts of Ger- 


by this breeder with another consignment of Guernseys, 
‘yestigations of the lesions were made at that time. ‘The second herd 
affected with the disease, and from which the necrosis bacillus was — 
recovered, was located at Rochester, N. Y., and the material for ex- 
amination was forwarded through the courtesy of Dr. W, O, Mar 
shall, milk inspector of Rochester. This affection has long been 
recognized by the Germans as being contagious and as eaused by B. — 
necrophorus. Thus Bang, Hess,” Von Imminger, and others have 
studied numerous outbreaks of the disease caused by the entrance of 
this bacillus after some primary injury to the part. It has generally 
‘been considered in this country as a filth disease, though some have 
held that it was contagious, owing to its spread to other cattle in the 
same herd, but heretofore the necrosis bacillus has not been isolated 
from the affected feet. Its contagious character is further indicated 
by the fact that the disease -has been reported in this country as a 
forerunner of necrotic stomatitis of calves and as coexisting with | 
necrotic vaginitis and metritis in certain parts of Germany. The 
symptoms of foot-rot are brought to one’s streatiba by the apparently 
sudden lameness of the animal. On examination the hoof will be 
found to be hot, swollen, and very painful. The toes of the hoof are 
usually widely separated in consequence of the swelling, and fre- 
quently the tissue of the interdigital space is softened and ulcerated. 
The swelling may extend up the leg almost to the mee as the result 
of the necrotic process extending into the deeper tissues, 
fistulous tracts, abscesses, and ulcerative patches about the heel 
pastern, The pus may burrow under the horn, involving the liga- 
ments, tendons, and even the bones in its necrotie progress. The 
disease usually affects two or more feet of an animal, showing predi- 
lection for the hind legs, The course of the affection depends on the 
time when the treatment is first started. Tt usually lasts from five to 
six weeks, or even longer when the condition is neglected until far 
advanced. In such eases the animal becomes so lame that it remains 
lying all the time, appetite is lost, mills secretion suppressed, emacia- 
tion marked, fever is present, and death follows from absorption of 
the toxic products. 





POOT-ROT OF SHLERE. 


A disease similar to the foregoing, but which does not have such a 
marked tendency toward extension up the leg and formation of fistu- 
lous tracts, is foot-rot in sheep. This affection has been recently 
studied in this Iaboratory,** with the result that B, necrophorus was 
for the first time proved to have an etiologic relationship to the 
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300 CHOLERA AND NECROBACILLOSIS, 

There can be no doubt that hitherto the hog-cholera b 

been given too much credit for the lesions customarily 


disease. As long ago as 1887 it was surmised by Sehiitz, 1 
strated in 1889 by Bang and pacolgeatieen ro 














producer of deep and progressive tissue necrosis, 

This view is still further confirmed in our minds by a 
of a number of histological preparations belonging to this 
tory and made by Prof. Theobald Smith during the investiga 
hog cholera in the eighties. Slide No. 19, dated 
marked “Hog cholera, ulcer of the stomach,” nambernt bie mat 
reveals superficial ulcer, great numbers of micrococei, and 
On the other hand, sections of ulcers of stomach from pigs 
140, and 145 show ulcers penetrating deeply into the submucosa. 
the base of these ulcers is to be seen a deeply stained ribbon n 
of bundles of long filamentous bacilli enveloping in their m 
numerous round cells and leucocytes. Between this line and the 
sound portion of the intestinal wall is an area of poorly stained | 
hespeaking in all probability the incipient necrosis produced b 
toxin of the advancing necrosis bacilli. Slides from intestinal 
and ulcers of the colon of pigs Nos. 67, 71, 72, pastes ana 121 all area 
the superticial portions of the necrosed intestinal 
micrococci and short rods, but in the deeper pation of the ulcers 
penetrating the loose connective tissue structure of the Rit 
to be found invariably the long, wavy, beaded filaments 50 character- | 
istie of B. necrophorus. 

-As additional evidence we refer to recent examinations made by ns | 
of caseonecrotic lesions in hogs just dead of hog cholera, Tn all such 
chronic lesions, whether of the stomach or intestine, we found in 
the deeper portions on the border line between the healthy and dis- 
eased tissues numerous bundles of B. neorophorus. Inoculation of 
such material into the back of a rabbit resulted in the usual coagula- 
Lion necrosis, bearing out the statement of Theobald Smith that “in 
rabbits the local effect of such inoculation is usually quite severe.” — 


AVIAN DIPHTHERIA AND NECRODACTLLOSIS, 


It must be acknowledged that the final word on the etiology of so- 
called avian diphtheria has not yet been spoken. Till then the speci- 
ficity of the disease is open to question, The almost univ 
edgment that the word * diphtheria “ should be 
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tion of foot-rot, to America. It has been historically stated that the 
first settlers who attempted to establish flocks of sheep upon the 
prairie farms of Ohio, Indiana, and Illinois met with most disheart- 
ening experiences, which were in a measure due to the spread of foot- 
rot. In the year 1797 an agricultural settlement was made in Ill- 
nois by farmers from the eastern colonies, who brought with them 
flocks and herds of the sheep and cattle common to the section of the 
country whence they came. During the decade following many new 
homes were established in the prairie regions, and a number of the 
settlers brought with them foundation stock with the intention of 
growing large flocks of sheep, but wolves and panthers proved to 
be very destructive, and liver disease and foot-rot also hindered the 
establishment of large bands, until finally the pioneers were forced to 
be content with small flocks that could be constantly housed, guarded, 
and given careful attention. 

The farmers of Maryland and Virginia were taking an increasing — 
interest at this time in improved sheep. They had many discourag- 
ing conditions to contend with, and although it is possible that foot 
rot was not known among their flocks at this time, it is certain that 
much trouble was caused by the appearance of “ diseases, dogs, and 
wolves,” and that contagious foot-rot made itself known and feared 
as early as 1832 in these States. - 

Owing to the imperfect knowledge at that time of matters pertain- 
ing to bacterial diseases, the sheep owners struggled against the 
spread of foot-rot in their flocks somewhat unsuccessfully, and il 
often required constant watchfulness and persistent treatment for 
three or four years to eradicate the disease after it had become thor- 
oughly established upon the premises of the sheep grower. 

Later than this, in the late fifties and early sixties, there was 4 
warked revival of interest in sheep raising throughout the Middle 
West, and at this time many who had previously devoted their 
energies exclusively to grain or to cattle and hogs, concluded to 
change over to sheep, and thé resulting traffic in these animals caused 
them to be moved about over the country roads and into new sections 
of the agricultural regions in numbers never before equaled, In 
several instances these traveling flocks carried foot-rot with them 
and infected the flocks with which they came in contact along their 
reutes. The States of Ohio, Michigan (southern), Tllinois, and 
Towa were most seriously infected, and in all of them the disease 
secured such firm foothold that several years of strenuous combat 
were necessary before it was even partially subdued. It was during 
this period that a sheep raiser of long practical experience, in writ- 
ing from his home State, Ohio, made the statement that farmers in 
his part of the country had in times past been seriously troubled by 
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cessful attempts at renewed development of tissue are termed “ fun- 
goid growths,” and they have been known to materially hasten the 
shedding of the horny covering of the foot by their persistent enlarge- 
ment within the ulcerous channels cut by the advancing infective 
elements. 

The hoof of a sheep suffering from a chronic case of foot-rot grows 
out rapidly and becomes very hard. It will often be found with the 
toes so thickened and lengthened that the front part of the foot is 
raised above its natural incline and the tendons at the heel are sub- 
jected to additional strain, all of which tends to increase the lameness 
and the awkwardness in gait of the victim. These thickened and _ 














Fie, 1.—Hoof of sheep showing éflects of chronic feet-rot. 


elongated toes will frequently be seen to have attained an added 
Tength of 3 or even 4 inches, and they curl up like sled’ runners, 
greatly interfering with the progression of the animal. (See fig. 1.) 

The sheep finds the act of walking so painful when the disease has 
become thoroughly established that it remains quietly lying in some 
secluded corner or, if diseased in the forefeet only, crawls around on 
its knees in its efforts to keep with the remainder of the flock or to 
get within reach of its food. Its temperature rises until there is evi- 
dence of considerable fever, The appetite is seriously impaired and 
the patient rapidly loses condition and weight. 





INFECTIVE CHARACTER, 
 - aS 

Some of the early writers seem to have been convinced that this 
disease was in no degree contagious, but at a later: many | 
investigators opposed this opinion and strongly maintained that it 
 anemypmapapenteclieopebieersnecr ses 
which exuded from the erosions upon the affected feet. 

In opposition to these statements many vetorinaty Wises 
positive in their declarations that the disease was never caused other- — 
wise than by pasturing on low, swampy lands, or as a result of 
Seo toes or by other conditions due to faulty care and sur- 
roun 

But while the majority of writers seem to have denied that the 
disease possessed any contagious properties, there remained a very 
lively minority who entered a most vigorous protest against this view 
of its character, and who cited instance after instance in support of 
their claim that it was strictly of a contagious nature. They men- 
tioned cases in which affected sheep had been brought from a distance 
and placed in flocks that had been sound and healthy for years, with 
the result that a portion of the flock soon became affected: breeds 
in which healthy and diseased flocks pastured in adjoining Selds 
without any anid of the trouble until a time when two or — 
three of the sound animals jumped the dividing fence and grazed 
for the remainder of the day with the contaminated flock, with the 
result that they promptly contracted foot-rot. These writers recorded 
the infection of sound flocks as the result of their haying been driven 
over roads which diseased sheep had traversed but a short time pre- 
viously. Reports were made of test lots of sheop that were pastured 

‘ for months on swampy and muddy lands without spontaneous devel- 
opment of foot-rot, which promptly became affected, however, on 
their removal from these pastures when inoculated on the skin be 
tween the claws of their feet with discharge from an affected foot. 
They mentioned several attempts at experimental inoculation with — 
bits of diseased tissue, or with some of the moist excretions from an 
affected foot, which usually favored the investigator with successful 
terminations. 

One of the best of these experiments was reported by Favré in 1823, 
He simply moistened the skin between the claws of 82 healthy sheep 
with matter obtained from diseased feet, with the result that 21 of 
them contracted the disease in consequence of this slight exposure, 

Another convincing argument in favor of the dependence ote 
rot on a specific cause is found in the fact that young 
by affected ewes have been known to show unmistakable 
the disease as early as the sixth day after birth, and as. 


curred in flocks that have been closely stabled there remains no a. 
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inoculated on the scarified interdigital skin with some of the exuded 
matter from an infected foot, and developed the disease in typical 
form in seven days in each case,* | 

Sheep No. 313 was inoculated with discharge from an infected foot 
on the shaven surface of the cleft of its foot. This was followed by 
the appearance of a characteristic inflammation on the ninth day, and — 
the inflammation gradually developed into the usual course of uleera- — 
tion seen in this disease. ; 

Sheep No. 108 was inoculated upon the shaven surface of the skin 
of the foot with discharge from a diseased foot, following which a 
protective application of moist sterile cotton and a linen bandage was 
applied, A characteristic case of foot-rot developed on the fourth 
day as a result. It seems probable that the carly appearance of the 
disease in this instanee was brought about by the partial exclusion of 
air and by the retention of more or less moisture upon the treated 
surface, through the agency of the cotton and bandage. 

Lamb No. 94 is of special interest, having been born in an infected 
stall in December, 1901, and having continued until March 10, 1902, | 
in daily contact with diseased sheep without showing the slightest 
evidence of lameness. During this period of exposure the stall in 
which the animals were confined was kept dry and clean, Had mud 
and moisture been present for the animals to walk about in, in com- 
mon, the result would doubtless have been different. This test was 
continued for seventy-nine days, at the end of which time it was seen 
that the healthy lamb had received no degree of infection, although 
the disease had slowly continued to advance in the feet of its diseased 
companions until the affected members had become deeply eroded. 
Following this preliminary test, the lamb was directly inoculated, on 
March 10, by the application of material taken from a diseased foot 
to both of its feet on the right side. The interdigital spaces of both 
feet were scraped until the surface became blood tinged, when the 
watery exudate from the diseased foot of sheep No. 62 was smeared 
over the scraped surfaces. There appeared on both of these feet in 
fifteen days characteristic lesions of foot-rot, while the left hind foot 
also developed this disease from natural infection, although the lamb 
had previously withstood the danger incident to living in daily con- 
tact with diseased sheep. It may be stated in this connection that 
other negative results were also met with by exposing healthy to 
diseased sheep, but although seven such experiments-did not produce 
the disease these can in no way offset the positive results obtained, 
considering that the exposure pens were always clean and dry and 
unlike the natural conditions under which infection usually spreads, 

sin many cases where foot-rot was produced by Inoculation antiseptic treat- 
ment was applied and a cure effected as soon as the disease Lad become char 
acteristic. 
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produced in this manner and the natural type. The same redness 
of the surface is noted and the same tendency to send deepening 
processes of ulceration and degeneration into the depths of the foot 
may be observed in both, but the discharge will be seen to consist 
largely of soft yellowish pus in those cases in which the foot has been 
inoculated with pure culture and the foot afterwards kept dry and 
clean, while in the natural infection under ordinary barnyard condi- 
tions and in cases produced artificially by the application of mixed 
bouillon cultures the exudate has more of a yellowish-gray watery 
appearance mixed with pus. 

There is no noticeable difference in the odor of the affected feet 
whether the lesions are produced naturally or artificially, and the 
same disagreeable stench pervades all cultures made from them, espe 
cially after these cultures have grown for forty-eight hours or longer 
in the incubator; and it is a remarkable fact that the same odor may 
be detected lingering about the carcass of a rabbit which has suc- 
cumbed to an inoculation with necrosis bacilli in all cases, whether the 
bacteria were derived from cases of foot-rot in sheep or’ from Soitie 
other source. ! 

The following experiments were made with tissue containing an 
abundance of necrosis bacilli and with mixed bouillon cultures made 
from the pus of affected feet. 

Sheep No. 83 was inoculated under the skin of the heel with mate- 
rial taken from the center of « necrotic lesion in a rabbit that died as 
a result of the infection of the necrosis bacilli. Here the attack was 
prompt and serious. The animal was unable to use its foot by the 
third day, and this degree of lameness lasted fully a week. The 
organism penetrated beneath the hoof on cach toe, causing it to be! 
separated in each instance from the tissues beneath. "A profuse dis- 
charge was constantly exuding from the point of inoculation, in 
which the long threads of the necrosis bacillus could constantly be 
demonstrated. 

Sheep No. 102 was inoculated on the foot by the application of a 
mixed bouillon culture that had been taken directly from a diseased 
foot and grown in an incubator for forty-eight hours, at a tempera- 
ture of 35° C. Foot-rot was well established in the foot by the sixth 
day following, and its course was rapid and acute, 

Goat No. 71 was successfully inoculated by having the skin of its 
interdigital space bared by the clipping off of the hair and the ex- 
posed surface then smeared with mixed bouillon culture of the third 
generation, As a result of this procedure the disease made itself 
manifest on the ninth day, and followed a typical course through the 
various stages of inflammation, spreading ulceration and bees a 
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| even if the pen were large enough to allow unrestricted movements. — 
Under these conditions an outbreak of foot-rot quickly assumes 
serious proportions. While the disease will not of necessity spread 
from one pen to an adjoining one, there are several cases on record 
where the contagion has been so thoroughly disseminated among in- 
dividual pens in which a few infected sheep have been placed that 
only a small number of its inmates escaped the attack. Tnspectors of 
the Bureau of Animal Industry, United States Department of Agri- 
culture, oceasionally find an affected flock among the arrivals of sheep 
at the various railway terminals, in which the feet of as many as TS 
to 80 per cent are diseased to a greater or lesser extent. These 
bunches of sheep have no doubt been run together in the feeding 
pens, and the percentage of diseased animals gives one a very good 
idea of the infectiveness of foot-rot under these conditions, 

‘The sheep raiser or feeder who carries on his business upon a mod- 
est scale is often just as seriously injured by an outbreak of foot-rot in 
his flock as is anyone, His sheep run at will over a large portion of 
his farm, and it soon becomes so thoroughly contaminated by the — 
repeated passage of diseased feet that the owner not only becomes — 
thoroughly discouraged by the repeated failures of his attempts to 
eradicate the contagion from the premises, but his neighbors begin to 
look on him with suspicion, and in certain instances have become so 
aroused us to warn the unfortunate man against entering upon or 
crossing their holdings until he has succeeded in stamping out the 
dreaded plague. 

The importer or breeder of choice registered sheep is frequently 
damaged materially by the appearance of this disease among his valu- 
able animals. Foot-ret occasionally develops in sheep soon after 
importation from European countries in spite of careful examination 
at the time of purchase. In these cases it is probable that the virus 
had become lodged in some deep fissure under the horny covering of 
the foot during some previous exposure, and that it had remained 
Intent in its hiding place until favoring conditions stimulated its 
growth. 

Whatever the manner of propagating the infecting agent, the fact 
remains that foot-rot frequently manifests itself among flocks of 
blooded sheep while on shipboard on the way to this country, and con- 
ditions here favoring the spread of the infection from sheep to sheep, 
it is not uncommon for the animals of certain pens to show serious 
Jameness by the time the port of debarkation is reached. pulls 
place in which the owner of improved sheep expose his best 
mens to more or less danger of infection is at the live-stoek 
of the country, where his animals are exhibited side by side wil 
sheop from widely scattered localities. This danger, however, i 
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malady among his healthy 
Bree mex neiow thet wean Se ee 
Jand that has previously been occupied by sheep suffering from foot 


be considered safe for their customary usage during the following 
season. The sheepfold, however, must be carefully disinfected to 


BD ili wellecrecks, anil trvukha Mienla tw'agetdbnl Wt with « solution | 
containing 1 pound of pure carbolic acid to 5 gallons of water, to — 
Which enough lime has been added to make the sprayed area con- 
spicuons. The manure and 4 inches of the surface soil should be — 
removed and spread on a field that is to be tilled. In turning sheep 
on grass eare should be taken to avoid low, marshy, or boggy lands, 
and to keep them, if possible, on high, dry pastures. 


TREATMENT. 


One of the first steps to be taken in the treatment of a 
sheep affected with foot-rot is to separate all that are in any 
diseased from those that are healthy. After this has been 
plished much will depend upon the stage which the disease 1 
reached among the animals of the flock in determining upon 
action, Should the disease be in its earliest stage, wi with but 
animals affected, it will doubtless be found sufficient treatment 4 
those that appear sound to pass them through a shallow trough 
taining a solution composed of 1 pound of chloride of lime to 
12 quarts of water. This solution should have » depth of at 
inches in the trough, and the animals should be made to pass through 
it slowly, allowing time for the mixture to apply itself thoroughly 
to all the cracks and fissures of the feet. Instead of the mixture of 
chloride of lime, a solution composed of one part of carbolie acid 
crystals to every thirty parts of water, or 1 pound of ees eee 
acid to 4 gallons of water, may be used as a foot bath for the sound 
‘part of the flock. 


The trough used in this oporation may be of wood, tightly ean 
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Descairtion oF PLaTE 3. 


Fic. 1.—Cover-glass preparation made from gelatin-agar colony obtained from 
the liver of a rabbit, which was the third in a series Inoculated from the foot of 
an infected sheep. Stained with Loeffier’s alkaline methylene blue. Camera- 
lucida drawing made with Zeiss No. 6 compensating ocular and 2 mm. oil immer- 
sion objective. . 

Fic. 2.-—Liver of rabbit which died twelve days after the subcutancous {nocu- 
lation of Bacillus necrophorus. Stained with Loeffler’s alkaline methylene blue. 
Camera-lucida drawing made with Zeiss 4 mm. objective and No, 6 compensat- 
ing ocular. Notice the Invasion of the normal liver structure by the necrosis 
bacilli arranged along the border of the necrotic focus, 





Description oF PLaTe 4. 


Fic. 1.—Rouillon-agar culture (first diluiion) of Bacillus necrophorus, show- 
ing 24-hour growth, with numerous small gas bubbles, but the colonies have not 
developed sufficiently to become visible. 

Fic. 2.—Seven-day old bouillon-agar culture of this organism of the fourth 
dilution. The isolated colonies are characteristic In that their grayish centers 
are surrounded by fuzzy white areas, not unlike the strands of loose, fleecy 
cotton. 

Fig. 3.—Single colonies of the necrosis bacillus, showing this filamentous char- 
acter of their growth (enlarged about seven diameters). 
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must be admitted that the conditions for successfully healing the 
lesions were far more favorable than those which surround the aver- 
age diseased flock upon the farm. In the first place, the erosions had 
not extended very deeply into the foot, and, secondly, the animal was 
not allowed to run in a muddy yard, but was kept upon a dry stable 
floor. The instances serve to prove, however, that the remedy need 
not be very poisonous or caustic to produce the desired results, and 

- to emphasize the fact that one must constantly aim, while treating 
foot-rot in sheep, to expore the diseased areas to the action of the 
disinfectant used. 

Treatment. of the affected animals should not be deferred, as more 
satisfactory results will be obtained by attacking the outbreak as 
soon as discovered than can be expected if the disease is permitted 
to spread among the flock or to penctrate deeper into the tissues of 
the affected feet. This is accepted asa very practical fact by the Eng- 
lish shepherds, who attend shipments of thoroughbred sheep on their 
trans-Atlantic voyage to this country for breeding purposes. The 
statement is made by them that none but negligent or inexperienced 
shepherds will ever allow foot-rot to spread through a flock of which 
they are in charge, as thorough trimming and antiseptic treatment 
of the hoof of the first animals seen to be lame will surely save the 
balance of the sheep from an attack. 

The treatment already suggested for the sound portion of the 
flock will be found very efticacious for early stages of the disease, 
but after the animal has become more seriously affected one should 
carefully examine cach of its feet and, if necessary, pare away all 
shredded or loosened portions of the horny tissue. This will often 
prove to be a very laborious undertaking, but the operator should 
persist until the loosened horn has been thoroughly removed and all 
of the ulcerons fissures have been exposed. 

The foot must be carefully cleaned and every portion of loosened 
and detached horn cut away, as the horny tissue once separated from 
the sensitive parts beneath will never unite with them again, but will 
remain as a source of pain and inflammation and also a protection 
for the disease-producing organisms while they attack and destroy 
the internal structures. Should fungoid granulations be met they 
should be removed with a knife or pair of curved scissors. All 
clippings and trimmings that are removed from the diseased feet, 
whether composed of bits of horn, shreds of tissue, or fungoid 
growths, should be carefully gathered up, and burned or disinfected, 
as they may serve to spread the disease further if left where passing 
sheep may come in contact with them. 

If this work has been thoroughly done, standing a sheep for ten 
minutes in a strong solution of copper sulphate (blue vitriol), made 
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as warm as can be borne by the hand, will in most cases effect a cure. 
This solution may be prepared by dissolving 3 pounds of copper sul- 
phate in 5 gallons of warm water. The foot bath should be repeated 
if necessary. 

An attendant should remain stationed by the side of each sheep 
whose feet are badly affected, to prevent the animal from lying down 
while it is in the copper-sulphate solution, as sheep of this class, 
because of the pain produced during their efforts to stand, are liable 
to drop to their kness, or even to lie down in the trough, during the 
application of the treatment. Soft bandages should be applied, after 
the sheep are removed from the foot bath, to all feet that have required 
deep cutting, not only for the purpose of protecting the sensitive tis- 
sue from becoming bruised, but in order that particles of dirt may 
be kept from the raw surfaces and that nature may be assisted in the 
formation of new protective coverings. 

It sometimes happens that the disease assumes an aggravated form 
in several of the sheep, involving the deeper sensitive tissues and 
necessitating the application of hand dressings to the fect. In such 
cases all the loose and diseased tissue should be cut away and the 
affected parts washed thoroughly with » 5 per cent solution of car- 
bolic acid. An antiseptic astringent powder, consisting of 4 parts of 
carbolic acid, 2 parts of tannic acid, and 94 parts of exsiccated alum, 
is then dusted upon the ulcerated surfaces and a bandage applied to 
afford the parts the desired amount of protection. 

The most earnest efforts should be made to conquer the disease 
before the advent of warm weather, as it will be found more difficult 
to deal with during that period. On the contrary, cold weather 
and dry seasons are unfavorable for the development or spread of the 
disease, although they will not cure it. 
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MORBID ANATOMY. 


Subcutaneous areolar tissue—When the skin of the thorax and 
ubdomen is removed the subcutaneous areolar tissue may be found 
thickly dotted with ecchymoses of varying size. 

Lymphatic system.—In acute hog cholera the inguinal glands oa 
both sides are usually swollen and red,the hemorrhagic condition being 
so intense at times as to give the glands a bluish-black color. The 

" lymphatic glands at the angles gf the lower jaw may be affected ins 

similar manner, as may also the bronchial, mediastinal, mesenteric, 
mesocolic, retroperitoneal, and lumbar glands. In the chronic form 
of the disease the lymph glands seldom exhibit any change. 

Heart.—This organ frequently presents on its outer surface, and 
also in the endocardium at times, hemorrhagic markings which vary 
considerably in their intensity in different cases. 

Lungs—The lungs, as a rule, are but slightly affected. In the 
acute form of hog cholera they often show ecchymoses of varying size 
on the serous surfaces; at times areas of broncho-pneumonia or col- 
lapse are met with. 

Spleen.—In acute hog cholera the spleen, as a rule, is larger than 
normal, and engorged with blood, and may present numerous puncti- 
form hemorrhages beneath the capsule, or larger hemorrhagic areas 
which are diffuse in character. In chronic hog cholera the spleen 
may be smaller than normal, and in this case the connective tissue is 
noticeably increased. 

Digestive system —(a) Stomach. The serous surface of the .stom- 
ach may be flecked with diffuse hemorrhages, and the mucosa is not 
infrequently congested and inflamed. This inflammation is at times 
quite extensive, and may bring about a destructive ulceration of the 
mucous membrane, Small petechias may be seen here and there 
over the mucous membrane. (2) Jntestines. In acute hog cholera 
the chief lesions found are ecchymoses in both serous and mucous 
coats, together with erosions of the mucous surfaces of both the large 
and the small bowels. The erosions in the cecum and colon appear 
to be the starting point of the batton-like ulcers which are frequently 
encountered in the chronic form of hog cholera. These round ulcers 
vary from 1 to 2 mm. to several centimeters in diameter, and are ele- 
vated above the surrounding healthy mucous membrane. They are 
tough and hard, and their centers are usually dark greenish-yellow 
in color, and, in the ¢ of the larger ulcers, all four coats of the 
intestine are involved. The ulcers are at times so numerous as to 
destroy the mucous membrane, or at least to affect it over extensive 
areas in the cecum and colon. (¢) Liver, This organ may exhibit 
extensive fatty degeneration, with areas of coagulation necrosis or an 














144 BUREAU OF ANIMAL INDUSTRY-—2lst REPORT. 


transferred from one animal to another by the subcutaneous inocula- 
tion of blood, the inoculation experiments quoted indicate that this 
infectious property is not the result of the mechanical protection 
of B. cholerw suis by the clotted blood, the possibility of which was 
suggested by Salmon and Smith, as previously stated. AIL of our 
blood inoculations were made after the fibrin had been removed, the 
defibrinated blood containing corpuscles and serum, or the serum 
alone was used. The serum was diluted with ten volumes of sterile 
bouillon before injection and could not have afforded any mechanical 
protection from the phagocytes or other injurious agents. We must 
therefore look for some other explanation of the fact first observed 
by Salmon and Smith, namely, that hog cholera may be easily in- 
duced by subcutaneous injections of disensed blood, whereas the injec- 
tions of pure cultures of 2. cholera suis in the same manner fail, in 
the great majority of eases, to produce dis 





THE CONTAGIOUSNESS OF THE NATURAL DISEASE, HOG CHOLERA. 


In connection with the infectionsness of the blood of hogs affected 
with hog cholera, the readiness with which transmission of the disease 
takes place by simple contact with diseased animals, or by exposure 
in infected pens, must be taken into careful consideration, This high 
degree of contagiousness of hog cholera is universally recognized by 
the farmer as well as by those who have made experiments to test the 
point; for aside from the abundant evidence of contagiousness to be 
derived from the records of natural outbreaks of hog cholera, such as 
the accidental introduction of a sick pig into a healthy herd, we would 
call especial attention to certain records contained in the Bureau of 
Animal Industry report.1] On pages 145 to 153, inclusive. of that 
report will be found the records of a number of hogs that had been 
subjected to various methods of treatment, the object of the treatment 
being to render them immune from hog cholera. An examination of 
those records will show that the treated animals and controls were 
subsequently placed in infected pens to determine the value of the 
immunizing agent, and that after such exposure to the natural disease, 
30 out of a total of 33 that were exposed died of hog cholera. These 
figures include the check animals which were exposed with the treated 
ones, 

















We are in possession of the records of a large number of recent 
experiments which confirm in every way the evidence cited above, and 
we would emphasize the importance of this contagiousness as a neces- 
sary feature of the disease. 








@ Ibid. 
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facilitate the passage of any virus that might be present. In most 
cases a fresh bouillon culture of about 4 or 5 ¢. ¢. of B. prodigioaus 
was added to test the efficiency of the filtration. The vacuum employed 
varied from 22 to 25 inches, and the time of filtration was usually 
very short, about a half hour or less, though at times it was much 
longer on account of the presence of red blood cells. The apparatus 
was arranged in some cases so that the filtration took place from 
within the cylinder outward; in other cases from without inward. 

The hogs used in the experiments were young animals weighing 
from 20 to 40 pounds, and the injections were made inside the thighs, 
using, as a rule, 22 ¢. ¢—1l ¢. ¢. on each side—equivalent to 2 ¢. ¢. of 
undiluted serum. ‘ 

Twenty-four separate experiments were carried out. In most of 
them hogs were inoculated with unfiltered as well as with filtered 
blood or serum, and uninoculated healthy hogs were placed in the 
pens with the inoculated ones to serve as checks on the contagious- 
ness of the disease. In some of the experiments the serum from sick 
hogs was passed through a Berkefeld cylinder, in others through = 
Chamberland F or Chamberland B, and in a few instances different 
portions of the same serum were passed through each of these, but 
there was no appreciable difference in the effect of there filters, for 
the results of the subcutaneous injections of hog-cholera blood filtered 
through Chamberland and Berkefeld cylinders showed that these 
injections produced disease quite as uniformly as those with the unfil- 
tered blood. On the whole, it is true, hogs inoculated with the unfil- 
tered serum became sick more quickly after inoculation than the hogs 
inoculated with the same serum after filtration, bat this was not 
always the case. It is also true that a greater percentage of deaths 
occurred among the hogs inoculated with the unfiltered serum than 
among the hogs inoculated with the filtered serum. Of the 36 hogs 
inoculated with the unfiltered serum, all became sick, 2+ died, 10 were 
killed in a moribund condition, and 2 recovered ; while of t hogs 
injected with filtered serum, 48 became sick, 39 died, 10 were killed in 
a moribund condition, 9 recovered. and 3 showed no perceptible sick- 
ness. So, although the mortality was less in the hogs injected with 
filtered serum, there was practically no difference in the production of 
disease in the case of unfiltered and of filtered blood, for the 3 hogs 
which failed to show noticeable symptoms of sickness after the injec- 
tion of filtered blood must have possessed great resisting: power, since 
2 of them remained well on exposure to natural infection, and the* 
other lived for many weeks in contact with sick hogs, but died even- 
tually, though it is not certain that death was due to hog cholera. 

The resisting power of these 3 hogs may have been natural, or, as 
will appear from what is said later on. it may have been acquired 
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including symptoms, lesions, contagiousness, infectiousness of the 
blood, and immunity in those animals which recover. These results 
are in such striking contrast to those obtained when cultures of B. 
cholere suis ave used, and they are in such perfect harmony with 
those obtained by the ure of unfiltered blood from sick hogs, that we 
are forced to conclude that there exists in the blood of hogs suffering 
from acute hog cholera some virus other than 2B. cholera stis, and 
jhat this virus is necessary for the production of that disease. 

This virus, present in the blood of hogs sick from acute hog cholera, 
but absent from pure cultures of 2. cholere suia, is known to us only 
by the effects it produces. We have failed completely in all attempts 
to discover by microscopic examination or by the usual cultural 
methods any visible microorganism in these filtrates. That the 
pathogenic power of the filtered blood is due to some living agent en- 
dowed with the power of reproduction, and not to the presence of a 
toxine alone, there can be no doubt, from the fact that the disease 
induced by the filtered serum is communicated from sick to healthy 
animals by association, and, moreover, from the fact that we have 
transferred the disease induced by filtered serum to a second and 
even a third animal by subcutaneous injections, the serum. being 
filtered each time previous to inoculation. 

While our experiments establish beyond question that the filter- 
able virus was present in all the outbreaks of hog cholera studied 
experimentally by us, it is also true that 2. cholere suis was present 
almost as uniformly. So it would be impossible to overlook, even 
if we were inclined to do so, the part which this organism may have 
played. But from the results of our inoculations with the filterable 
virus on the one hand and our results and thore of others with cul- 
tures on the other, we are compelled to conclude that the prime cause 
in our cases was the filterable virus, and that 2. cholerw suis was at 
most an accessory factor. 

The exact rale played by 2. cholera suis in outbreaks of acute hog 
cholera is difficult to define. That the fatal result in many instances 
is materially influenced by the presence of that organism can not be 
doubted, and in addition we would emphasize the fact that although 
the filterable virus appears to have been the primary invader in 
thoze cases of acute hog cholera which we have studied, we do not 
deny the possibility of independent diseaxe being caused by B. 
cholere suis, Tn fact, it is difficult to avoid a belief in such a possi- 
bility on account of the very considerable pathogenic power for hogs 
exhibited by many cultures of that organism when fed or adminis- 
tered intravenously. 


























Hl The filterable virus seems not only to cause 
disease by itself, as shown by the results of many of our experiments, 
but it seems also to be able to lower the resisting power of the hog 





THE ETIOLOGY OF HOG CHOLERA. 157 


and thus enable 2. cholerw suis to invade the body, and this, we 
believe, takes place in the majority of cases in natural outbreaks. 
If the filterable virus is capable of lowering the resisting power of 
hogs for 2. cholere suix, then it is easily conceivable that other 
agencies may also lessen the resisting power of these animals. 

So it must be admitted that a disease in hogs may exist which is 
due to B. cholerm suis and having no connection with the filterable 
virus found by us in the outbreaks we have studied. From the 
knowledge we have of the pathogenic powers of 2. cholera suis, 
however, we would expect that any disease in which it is the chief 
pathogenic factor would be possessed of » low degree of conta- 
giousness. 

The fact that B. cholerwe suis was found in a large proportion of 
the cultures taken from hogs inoculated with filtered serum seems to 
indicate strongly that this organism has its normal habitat on or in 
the bodies of healthy hogs, and that in the case of lowered resistance 
on the part of the hogs this organism enters the circulation. A care- 
ful study of the bacterial flora of the hog’s alimentary tract might 
throw considerable light upon this subject. 

We have begun investigations of this nature, but as yet other more 
pressing work has prevented their completion. In a few preliminary 
examinations guinea pigs and rabbits were inoculated subeutane- 
ously with small amounts of the intestinal contents of normal hogs 
and a few agar plates were made from the same material. In one 
case only, when the method of Drigalski and Conradi for the isola- 
tion of typhoid bacilli was used, did we sueceed in discovering an 
organism which possessed the cultural characters of B. cholera suis. 
The only way in which this organism from the normal intestinal 
contents differed from the classical type of B. cholera sui was in its 
lack of pathogenic power for guinea pigs. It will be readily under- 
stood that the isolation of 2. cholerw suis from material containing 
an immense number of colon bacilli is a matter of unusual difliculty, 
and it is therefore not surprising that we should fail to discover it, 
even though it may have been present in very considerable numbers. 
The isolation of a nonvirulent form of 2. cholera snis from the intes- 
tines is, therefore. considered very important on account of the sup- 
port it lends to the hypothesis that 2B. cholera suix may be frequently 
an inhabitant of the intestine of the normal hog. 

If such a hypothesis be true, the conditions would be entirely 
analogous to those under which many pathogenic microorganisms 
exist, as, for example, the pneumococeus in the mouths of healthy 
individuals, and the swine plague bacillus (2. suisepticux) on the 
tonsils of healthy hogs, and in the pens where healthy hogs are kept, 


Hl. Doe. 467, 58-3—11 


Description or PraTes 5, 6, AND 7. 


Plates 5, 6, and 7 show the lesions in the lung. kidneys, cecum, and inguinal 
gland of hog 1262, which was inoculated with filtered serum. The hemorrhigie 
lesions are well brought out, but the other portions of the several organs are 
paler than usual, owing to the fact that hog 1262 was bled to death, and also 
because the organs were kept in a preservative solution for several days before 
being drawn, the preservative tending to extract some of the coloring matter. 














162 BUREAU OF ANIMAL INDUSTRY—2lst REPORT. 


being placed in a cage with a rabbit which had received the same 
culture. The animals were not.handled after inoculation, the maia 
reliance being placed upon the length of life and the result of the 
macroscopic and microscopic examinations after death. The heaviest 
guinea pig weighed 664 grams and the lightest 424 grams; the 
average weight being 532 grams. All guinea pigs were inoculated 
subcutaneously on the inner side of the thigh. The doses given were 
as nearly uniform as it was possible to make them, the culture being 
prepared for inoculation in the same manner as that used by Smith, 
which is as follows: Particles of the culture were carefully trans 
ferred from the culture tube to the inside of a dry sterile test tube 
until enough was obtained to make the desired amount of suspen- 
sion. By the use of a heavy platinum wire having a flattened spatuls- 
like end. the clumps of bacilli were rubbed against the sides of the 
tubes until all were broken up and the bacilli smeared in a thin film 
on the glass. A small amount of sterile peptonized bouillon was 
now added, and by means of the platinum wire the culture was mixed 
thoroughly with the fluid. More bouillon was added until the 
required dilution was obtained. [have adopted for all inoculations 
-a suspension which was made as nearly as possible equal in density 
to a twenty-four hour typhoid culture. A uniform dose of 0.5 .« 
was used. For the sake of obtaining a better comparison in the dis- 
cussion of these results, the various cultures have been divided into 
three groups. Ht must be understood, however, that this- grouping is 
made in order that the results may be more clearly explained and ne 
primarily on account of their different effects upon guinea pigs. A 
few of the guinea pigs died within less than two weeks after inocu- 
lation, and, unless these animals showed sufficient tuberculosis to 
account for their death, they were not taken into consideration in 
computing the average length of life. 

Group 1. bovine cultures GC No. 81 and I11.—The guinea pigs in- 
oculated with these cultures had an average weight of 542 grams and 
lived after inoculation an average of twenty-three and two-thirds 
days. 

Group [1 human caltures FT and C No. 4.—The guinea pigs in- 
oculated with these cultures had an average weight of 565 grams 
and lived an average of twenty-two and one-fourth days. 

Group HI, human cultures No. 50. F LS FE No. 8, @ D, 12124. € 
Vo. 1and 1) 7T-—The guinea pigs inoculated with this group of cul- 
tures had an average weight of 530 grams and lived an average of 
thirty-five and one-half days. 

Tt will be seen that in the case of the animals inoculated with 
Group I (bovine cultures C No. 81 and HT) and Group II (human 
cultures FE. T and C No. 4) the differences in the length of life after 

Inoculation were so slight that no separation based on Unis poor 
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would be possible. If anything, the human cultures C No. 4 and 
E T might be considered slightly more virulent; for, although the 
guinea pigs of this group averaged 23 grams heavier, they lived an 
average of one day less. 

The cultures of Group III were distinctly less virulent for guinea 
pigs than those of Groups I and II, the animals having survived an 
average of twelve days longer than the bovine guinea pigs which 
were of greater average weight. 

The similarities between Groups I and II and the differences be- 
tween these and Group III appear also in the results of the post- 
mortem examinations. 

The spleen, liver, and lungs are the organs which are principally 
affected in guinea pigs, and when the inoculation has been made sub- 
cutancously on the inside of the thigh the lungs are the last of those 
-organs to exhibit signs of the disease. For this reason the time 
required for the lungs to become involved may be taken as an index 
of the rate of progress of the disease, und I have therefore considered 
the tuberculosis as generalized only when the lings as well as the 
liver and spleen are affected. 

In the case of the animals inoculated with cultures of Group III, 
the disease was generalized in all of those which survived thirty-one 
days or more. In those which survived longest the characteristic 
yellowish areas in the liver and the tubercles in the lungs were largest 
and most numerous, and the spleen was also most extensively diseased. 
In the case of those animals inoculated with the cultures of the 
Groups I and II the disease was generalized in all those which sur- 
vived more than twenty-three days. None of the animals inoculated 
with these cultures lived more than twenty-eight days, and only in 
those which survived the inoculation the longest were the large, yel- 
lowish, bile-stained areas in the liver very prominent. That organ, 
while showing in those which died first some such changes, had 
usually the appearance of having undergone very rapid degenerative 
changes, which, while just as extensive, had not developed so far as 
in those animals of Group III which lived for a longer time. 

The impression conveyed, therefore, by the macroscopic appearance 
at the autopsies on guinea pigs was that the disease induced by the 
cultures of Groups I and II was more rapid in its progress than that 
induced by the cultures of Group ITT, and that death resulted from 
the extensive interference with the functions of the various organs 
before the tuberculous process had really reached its height. In the 
case of Group III the disease seems to have been disseminated less 
rapidly, the organs being able to perform their functions less per- 
fectly, of course, but sufficiently long for the tubercles to reach a 
further stage of development. 

Tn the microscopic examination of the tissues special attention was 
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less severe tuberculosis, however, than those inoculated with Group L 
The gross lesions observed in the rabbits inoculated with the cultures 
of Group I presented at death a typical picture of a severe, rapidly 
progressive miliary tuberculosis. The lungs were literally filled 
with minute tubercles 1 mm. or less in diameter, most of which 
showed a distinctly white necrotic center.. The lungs did not col- 
lapse when the chest cavity was opened, the disease being so extensive 
that the lungs were almost completely solidified. The liver was 
rather large, and minute grayish points could usually be seen seat- 
tered over its surface. The spleens of all the animals were much 
enlarged, being usually from two to four times the normal size, and 
having scattered over their surfaces minute grayish areas, which were 
frequently so numerous as to give a steel-gray color to the organ, 
which, owing to the congestion, would otherwise have been dark red. 
The kidneys frequently showed on their surface numerous small 
h points quite similar to those seen on the liver and spleen. 
» severe involvement of the lungs and spleen was always visible 
zvfter inoculation with any member of Group I. The liver and kid- 
ney lesions were not always to be seen, but they were present in at 
least one of the animals inoculated with each of these cultures. 
With respect to their virulence for rabbits and the gross lesions 
produced, there was no observable difference between the human 
cultures C No, + and ET and the bovine cultures C No. 81 and ITL 
The cultures of Group II (consisting of cultures F T, F L, S E No. 
3, GD, 12124, C No. 1, D T, and 50) showed sharp differences from 
Group I in the lesions which they produced, although there were con- 
siderable variations in the individual rabbits inoculated with the 
members of Group II. As has been remarked before, the rabbits 
inoculated with Group IT had an average life of one hundred and 
five and three-fourths days, against an average of less than twenty 
days for those inoculated with Group I. Certain of the rabbits of 
Group TI, howe: survived only twenty-seven days, and in all 5 
died within forty-eight days. As the pathologic changes noted in 
those rabbits of this group which died before the forty-eighth day 
differed markedly from those seen in the rabbits which had survived 
a longer time, it will be better to consider the gross changes induced 
by Group IL in two subgroups. Those rabbits of the first subgroup 
which sucenmbed within forty-cight days presented at the autopsy 
Tesions which were very slight when compared with those produced 
by Group T and which did not seem sufficient to cause death. Indeed, 
the early death in 2 of the 5 cases might be attributed to a coccidium 
infection which was present in the livers of both. As to the lesions 
of tuberculosis seen, all of the 5 rabbits agreed fairly well. The lungs 
showed slight changes. Sprinkled over their surface were a number 
of small grayish, almost invisible points, usually not more than 0.5 
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mm. in diameter. These minute foci showed no coagulation necrosis, 
and were apparently not numerous enough to interfere seriously with 
the normal functions of the lung, for the tissue outside of the minute 
tubercles appeared to be perfectly healthy, the lungs collapsing nor- 
mally when the chest cavity was opened. These areas in the lungs 
correspond closely with those described by Smith for his sputum 
rabbits. They become white and plainly visible when immersed in 
alcohol. In a few of these rabbits some minute grayish points could 
be seen on the surface of the liver. The spleen and kidneys were nor- 
mal in size and appearance. Those rabbits inoculated with Group 
II and which lived a longer time (forming the second subgroup) 
exhibited lesions which differed markedly from those noted in the 
rabbits which died at an earlier date, and they were also separated 
sharply in their macroscopic characters from those produced by 
Group I. In the rabbits of this latter subgroup, all of which lived 
moro than seventy-nine days, there was extensive involvement of the 
lungs and kidneys. In the lungs there were large white irregular 
areas of coagulation necrosis, some having a diameter of 1 em. The 
necrotic areas were so extensive as necessarily to interfere seriously 
with the function of the lungs. In some of the rabbits which lived 
the longest a softening had taken place in-the necrotic areas, and 
abscesses were produced which contained a rather soft white pus. 
The liver and spleen in all these animals were apparently normal, 
while the kidneys were, without exception, extensively diseased, show- 
ing on the surface and in the body of the organ white necrotic areas 
of varying size, some of which had softened. 

A careful histologic examination was made of the lungs of all the 
inoculated rabbits, and, in the case of most of them, the liver, spleen, 
and kidneys were also studied. As a result of this microscopic work 
it is again possible to separate the various cultures into two groups. 
The lesions caused by Group I were characterized by the distinet 
of the central portion of even very young tubercles and by 
ry great number of tubercle bacilli in them. In the lings the 
bacilli were present in enormous numbers. This group (1) comprises 
bovine cultures No. 81 and III and human cultures E T and € No. 4. 

The cultures of Group II are the remaining human cultures. In 
those animals which died within seven weeks necrotie changes were 
absent, the tubercles being marked by an accumulation of epithelivid 
cells; occasionally giant cells could be seen. ‘Tubercle bacilli were 
usually scarce, only a few being visible in each nodule. The tuber- 
cles were fairly numerous in the lings, but very scarce in the liver, 
spleen, and kidney. In those rabbits which lived more than seven 
weeks the necrotic changes were marked, involving Jarge areas, but 
the tubercle bacilli were not numerous, except in those areas which 
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dren, obtaining whenever possible material from cases which indi- 
cated an involvement of the abdominal viscera. 

(2) The inoculation of cattle and hogs intravenously and subcu- 
taneously with the cultures or material so obtained. 

(3) The feeding of human tuberculous material to calves. 

(4) The isolation of fresh cultures of bovine tubercle bacilli and 
their use for comparison with the cultures from human beings men- 
tioned above. , 

(5) The subcutaneous and intravenous inoculation of cattle afd 
hogs with such bovine cultures or with bovine tuberculous material. 

(6) The inoculation of cattle with bovine and human tubercle 
bacilli which had been under cultivation in the laboratory for some 
years and which possessed probably a comparatively low degree of 
virulence. 

It was our plan to trace the histories of the subjects from whom 
the human tuberculous material was taken and to give complete 
autopsy records of these persons. The animals which succumbed to 
inoculation were to be carefully examined after death, and the lesicus 
found were to be studied microscopically in order to determine if 
possible whether or not the disease produced was of a progressive 
character. 

Before the experiments progressed very far it became evident that 
certain of the projected details which scemed quite desirable could 
not be fully carried out. The subjects from whom the tuberculous 
material was obtained belonged mostly to the pauper sy and it 
was impossible to ascertain with any degree of certainty the sources 
of their food supply. In addition, the family histories were value- 
Tess almost without exception. In other cases from which sputum 
was obtained no autopsy was made when the subject finally died, 
owing usually to prejudice on the part of relatives, The records of 
most of the cases of human tuberculosis are therefore very unsatis- 
factory in so far as they concern the mode of infection. 

But let it be remembered that the primary object of these experi- 
ments is to determine whether tuberculosis in cattle may be brought 
about by tubercle bacilli which have caused serious or fatal disease 
in man. The source from which the human beings were infected 
may be of great importance when it can be traced, but it is not nec- 
essary to a solution of the problem which we have undertaken. 











METHOD OF OBTALNING THE CULTURES. 


Before discussing the gencral features of the experiments it should 
be stated that all the cultures used were isolated from guinea pigs 
which had been inoculated with material from the various cases of 
human and bovine tuberculosis. Ag a rule, the cultures were obtained 
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Nearly all of the mesenteric glands contain one or more tuberculous 
foci. 

(16) Bovine tuberculosis tisauve—Material obtained from various 
cases of spontancous tuberculosis in cattle. 


EXVERIMENTS UPON HOGS. 





It will be remembered that Professor Koch announced that he had 
been unable to produce generalized tuberculosis in hogs by subeu- 
taneous inoculations with pure cultures of human origin. In order 
to determine the correctness of his views we inoculated eight hogs— 
some with humant tuberculous material and some with pure cultures * 
of the human tubercle bacillus—and also one hog with a bovine cul- 
ture, the latter animal serving ay a comparison with those inoculated 
~with human virus. 

The accompanying table presents in concise form the inoculations 
made and the results obtained. 





TaBLeE I,—Inoculation of sesesn subeutan ously with human and bovine tuberculosis, 


Material cs -d. 3 | Dose. ‘Hog No. i Result of inoculation. 


Date of | 
i | aa inoculation. t 
ge a Sas, dak es ciara a 
Pees : | 
2.0 457) Oct. 13,108 j Died Dec. 1:3, 1902, 
2.5 485! Jan. 24.1903 | Romained in-fair condition. 
2.0 480 | Oct. 13,1992 | In dying condition when Ikdlied. 
20, >40 | Jan. 24,1903 | Remained in fair condition. 
Bovine culture C No. #1 2.0 04%3].....do.......! Died Mar. 9, 1903, 
Haman culture C No. 1.. 15 AZB0 | Apr. 19, 1900 | Remained well. 


_Human intestine (taberctlons}, ) Seal. 228 Apr. 12,1902 | Remained in fair condition. 


‘pl 
Do. 








Haman cultare‘E T 
Do. 
Human culture C No. 4 














..do......./ Remained fairly well. 


-..do 





The following footnstes show the condition of the hogs after death: 
a@enoralized tuberculosis. 
Killed June % 193. Generalized tuberculosis. 
¢Killed Noy. 11, 192, Generalized tuberculosis. 
Killed Bept. 9, 1902. No tuberculosis. 
«Killed Sept. 1902. Genoralized tuberculosis. 





DISCUSSION OF HOG EXPERIMENTS, 


From the above table it will be seen that of three cultures of tuber- 
culosis from children, one proved to be practically without virulence 
for hogs, while the other two induced a generalized tuberculosis which 
was quite as severe as the disease caused by the bovine bacillus in hog 
No. 483. The lesions brought about in the hogs by the more virulent 
human cultures and the bovine culture were of the same character. 

All the hogs used for these inoculations were in a perfect state of 
health at the beginning of the experiments. 
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TABLE ILI.—Snbeutaneous invenlations of calves—Continued. 











Material used. T Age ofant: | Dateot Result of inoculation. 
ee 1 . 
Human culture FT... 5 90! 6 months...’ Get. 14,19i2 Killed July 28, 1903, after 
‘ f "tuberculin reaction. 
Human culture FL..! 5 azo |. | Do. 
Bovine culture III....' 10 6233 | 2) munthn..i Nov. 2.1901 | Killed Oct. 2, J@n; condi- 
' i i | tion excellent. 
Tissue from monkey Small ¢2; 1 month....;.....do......., Killed Oct. 0, 19u2; condi- 
No. 1, inocnlated ' picee. ! ' | Hon poor. 
with bovine UI.‘ , 1 ‘ 
Bovine culture C No. &° 4284-8 months..i Jan. 24,1908 | Killed Apr. 10, 1a: condi- 
al, in 





t tion poor. 





* No lesions except abscess at point of inoculation. . 

* Absceuses at point of Inoculation. Shoulder glands on same side and mediastinal 
#lands tuberculous. No other lesions. 

© Tuberculosis of lungs, spleen, mediastinal, axillary and shoulder glands. 

“Generalized tuberculosis. 





MISCELLANEOUS ANIMAL EXPERIMENTS. 


Under this heading a few records are brought together which do not 
properly belong with the experiments previously described. As will 
be seen from Table IV, a calf was inoculated intraabdominally with 
tuberculous human sputum, a heifer was fed with similar material. 
and a sheep was inoculated intravenously with a pure culture of 
human tubercle bacilli. 

As a control on the above inoculations a steer was fed tuberculous 
tissue from a cow. 


Tape [V.—Miacellancous animal erperiments, 


Method of 


c * Date of ex- 
‘ Age of an- = When 
Animal. ; Material used. administra- porure to in- 
: : tion. imal. fection. willed. 





Caif No. 3t,. Tuberculous human «pn: | Intrasbdom- 7 months. 
‘tum, inal ie.e.). ; 

Heifer No.2 Tuberculous human tis. By mouth ... 2 year. Nov. 2, 
| sue and sputum. : i 

Steer No. 248¢.. Taberculous bovine tissue .....do .. months Jan. 10,188, Oct. 6.1908 
Skeep No. 414. Humantuborele culture) Intravenous Old ewe i July 19.1902: Jan. 6, 1903 
We. e.), 


Mar. 7.1902 | Sept. 28, 1802 








' 
1901, Oct, 28,1902 








The following footnotes show the condition of the animals after death : 
* Tuberculosis of peritoneum, lungs, and pleure, 

* No tuberculosts, 

+A few small tuberculous foci In mediastinal and anterior thor: 
lesions, 


¢ Generalized tuberculosts. 


glands. No other 





As will be seen from the foregoing table, the intraabdominal injec- 
tion of sputum produced a tuberculosis of the peritoneum and of the 
lungs and pleure, Feeding the sputum produced no effect on the 
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culosis are not essentially dissimilar. It is true that a difference does 
exist between certain tubercle bacilli of human origin and those of 
bovine origin, yet it is not a specific difference or even a difference 
which permits the grouping of the germs as distinct varieties of the 
same species, but a difference practically confined to pathogenic vir- 
ulence, 2nd which forces us to regard the tubercle bacilli of bovine 
origin merely as more virulent than those of human origin. 
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Not that horse production is any more profitable to the farmers of 
Treland than the other classes of live stock mentioned, but that in 
some way or other the merits of the Trish horse have for generations 
stood out preeminently in certain lines above those of similar classes 
of horses produced in almost.any other country. This is especially 
true of the Irish hunter horse. Ireland might quite properly be 
described as a grass country. More than 80 per cent of her entire 
area is under grass or meadow, and more than 60 per cent of her area 
is devoted to permanent grass land, With such conditions prevail- 
ing, we ean at once appreciate the importance of the live-stock indus- 
try. Then, too, when we consider that the rainfall is heavy and very 
uniformly distributed throughout the year, we can appreciate more 
fully the importance of the grass crop. In no other country have I 
seen anything which approaches Ireland in grass production. My 
visit there was during the latter part of August and September, the 
season of the year when we would expect to find a shortage, but such 
was not the case. Another factor which, in the estimation of many 
people, renders the country especially well adapted to the production 
of horses is that throughout the greater part there exists a limestone 
soil. This soil is thought to produce a grass containing a high per- 
centage of those mineral elements which are instrumental in produe- 
ing « hard, flinty bone which is so much desired in the horse. This 
is a natural advantage which aids materially in the production of a 
first-class horse, Countries which are not so favored from a natural 
standpoint will find this 2 handieap in competing with the Irish 
farmer in the production of breeding animals. 

The climate, too, is decidedly favorable for the production of re 
class of animals. It is very uniform and temperate throughout the 
year. During the summer, while at certain times the weather is 
warm, it is at no time unbearable or of such intensity as seriously to 
interfere with the comfort of animals. Mild weather also prevails 
during the winter season; thus animals of all classes graze more or 
less during each of the twelve months of the year. This is a wonder- 
ful advantage in that it lessens the cost of keep, and at the same time 
allows the young animals plenty of freedom, pure air, and nature's 
ration, all of which are so beneficial in the proper development of any 
class of animals, Blessed with so many natural advantages, the 
Trish people as a class make full use of them; that is, they are not 
soil tillers, but believe in letting nature not only produce the feed 
for the animals, but also cure it and furnish the feeding grounds, 

In the majority of instances on Trish farms, the easiest way is the 
best method of accomplishing the desired end. For centuries the 
Irish people have been fond admirers of sport. This accounts in 
a large measure for the Irishman’s preference for the horse over any 
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In considering the present status of the Irish horse industry the 
country may be divided into five districts, namely, the northern, 
western (including the “ congested districts”), southern, eastern, and 
central districts. The northern district is devoted largely to the 
breeding of draft horses, harness horses, and the fattening of horses 
purchased in all parts of the country for the market, In the western 
part, in the * congested districts,” the attention of the people has been 
largely confined, on account of the barrenness of the country, to the 
breeding of ponies, but in recent years considerable Hackney blood 
has been introduced for crossing. 

The southern, eastern, and central portions of the country are the 
principal breeding ground of the hunter and racing horse. Tn all of 
these districts there is more or less of a tendency to breed other than 
the types mentioned, but it is of a very secondary nature. It is impos- 
sible to secure any reliable statistics relating to the numbers of each 
type of horse in the country. Instead of classifying them by breeds 
or types, a procedure which would be well-nigh impossible, they are 
classified according to age, so far as the mature or immature animals 
are concerned. But in the agricultural statistics of Ireland is to be 
found, for the year 1903, a carefully revised list of the stallions 
owned and used for breeding purposes. This gives a useful and 
instructive division of these sires, so far as the breed and district loca- 
tion of each are concerned. According to these statistics there were, 
in the year 1903, in all, 2.460 stallions used for breeding purposes. Of 
this number 662 were Thoroughbreds, 561 half-breeds, 491 jeul- 
tural sires,’ 371 Clydesdales, 116 Hackneys, 113 Shires, and 146 of all 
other breeds. A study of these figures will show that practically 50 
per cent of all the sires used belong to the first two classes, which 
are used for the purpose of producing race and hunter horses. About 
one-fifth, or 20 per cent, of the entire number belong to the so-called 
“agricultural ” class of horse. These horses are very popular with 
the farmers, as they possess sufficient weight to till the soil, and the 
mares, when crossed with good Thoroughbred sires, oftentimes in the 
first, second, and third crosses, produce high-class hunters. In fact, 
if it were not for this class of horses, the Irish farmers would long 
ago have been obliged either to give up hunter-horse production or 
to follow the work with more system. 

Of the draft breeds the Clydesdale is the most popular. During 
the last two decades a considerable number of Hackney stallions have 


By the term “ half-breds,” is meant all so-called “ Thoroughbreds“ not en- 
tered in Weatherby's Studbook, hunter sires, and animals possessing one or more 
Thoroughbred crosses, but not eligible for registration. 

® By the term “agricultural sires” Is meant those horses of mixed breeding 
which possess sufficient size to warrant thelr use in the production of the so- 
called “ general purpose” farm horse. 


k& =| 

































































218 BUREAU OF ANIMAL INDUSTEY—2Im REPORT. 
METHODS OF FEEDING AND MANAGEMENT. 


In a discussion of the methods of feeding and management of 
hunter horses as practiced in Ireland it must be stated at the outset 
that there is no such thing as uniformity of details in this work. 
Different people practice very different methods in their attempts to 
accomplish the same end, namely, the development of a good horse. 
Notwithstanding this fact, there are certain phases of the work com- 
mon to all parts of the country. Furthermore, the fundamental prin- 
ciples of the methods in vogue on the most successful farms are, when 
compared, very much the same. In this connection a general review 
of the methods practiced, with special attention given to those of the 

. more successful breeders, will be presented. 


THE FEEDING AND MANAGEMENT OF THE STALLION. 


The stallions, as a rule, receive considerable attention. They are 
well fed and generally fairly well exercised. The stable accommoda- 
tions are very good, each horse having a roomy box stall which is 
warmly constructed, generally of stone, and well bedded. Earthen 
floors are the most prevalent, but in some instances cobblestone is 
used. On some farms exercising paddocks are connected with each 
stall, but the most common practice is to have an exercising lot in 
which each animal is allowed a certain amount of time each day. 
These lots are usually long and narrow rather than square. With 
long and narrow exercising lots there is much less danger from acci- 
dents than is the case in square lots, where the horse can run in a 
circle. Some horsemen, however, prefer having their stallions walked 
or ridden a certain distance each day. The Irish horsemen are strong 
advocates of plenty of fresh air for their breeding horses. They also 
believe in abundant exercise, claiming that it develops and hardens 
the muscles of their stallions, thus rendering them more useful sires 
of hunter horses. In some instances sires are even used in the hunts, 
but this practice is very rare at the present time. After the breeding 
season is over the rations of the horses are reduced, especially so far 
as the grain part is concerned. Succulent feeds, such as fodder crops, 
roots, and mashes, are used instead of the hay rations. The mashes 
consist of bran, crushed oats, and a small allowance of roots, all 
steamed and fed in the evening. For the grain part of ‘the ration 
oats and bran are used. It is a rare thing to find any other grain 
than oats used. Sometimes barley in the steamed form is fed in 
small quantities, but it is not used as a regular grain feed. Corn is 
never fed to stallions. Horsemen claim that corn is too much of @ 
fattening and heat-producing ration to be used as a feed for breeding 
animals; that when corn is used it is next to impossible to keep the 
blood in good condition, and that sooner or later it will cause trouble 
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are so fortunate as Ireland from the standpoint of grass production. 
A moist climate insures 2 good supply at all times, but of more im- 
portance still, from a horse-produeing standpoint, is the quality of 
the grass produced from the limestone subsoil. This grass is rich in 
mineral matter, and thus young horses grown upon this soil are noted 
for the size and quality of their bone. Such natural conditions are 
very beneficial in the development of young horses. The methods 
employed in the wintering of yearlings are similar to those in the case 
‘of foals, the principal difference being that yearlings ean stand more 
‘exposure and thus remain out of doors more, In this manner they 
are grazed a considerable portion of the time, especially during favor- 
able weather. For roughage the usual feed is mixed hay, but clean 
clover hay is fed on many farms. The grain ration consists almost 
solely of oats; in some instances bran is also given. Animals that 
do well receive no other feed, but those that are thin receive mashes: 
about twice per week and sometimes oil cake, the main object being: 
to keep them growing well and on the cheapest ration possible, as 
foodstuffs are usually scaree, 

The summer and winter management of 2-year-old colts is very 
simple. During the summer months they are grazed on good grass 
and furnished plenty of pure water. This system of grazing is prac- 
ticed throughout the major portion of the winter season, especially 
when the weather is at all favorable and the grass supply sufficient. 
At other times mixed hay and straw are fed, but grain of any kind 
is seldom given, except to thin colts, Thus, as 2-year-olds they are 
given but little care and very little feed aside from what they gather 
themselves, When they arrive at the age of 3 years more care and 
attention are demanded if retained on the farm. At this age, how- 
ever, 1 great many farmers dispose of their colts to dealers and farm- 
ers who make a business of training them for sale. This is especially 
true in the fall of the year when the colts are 34 years old. There is 
always a considerable foreign demand for such animals. From this 
time on they must be better fed, as more or less training must be done. 
It is very important that these young animals should be well halter 
broken, used to the bit, saddle, and other such things. When this 
training does not commence at 3 years of age or even before, much 
difficulty is usually encountered in accomplishing it. It often hap- 
pens that an otherwise good horse is ruined from a hunter standpoint 
by being allowed to run too long before an attempt is made to train 
him. No horse can be classed as a desirable hunter that is not well 
broken. 


DEVELOPMENT AND EDUCATION OF HUNTERS. 


Good manners and good disposition are most essential features in- 
this class of horses. They are of the first importance when it comes 
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WEIGHT-CARRYING TUNTERS, 


‘The most valuable and also the most difficult class of horse to pro- 
duce is the weight-carrying hunter. his class is divided into three 
subclasses according to their size and substance, and thus their ability 
to carry weights. While there is a strong demand for all three of 
these classes at substantial prices, the highest prices are always seeured 
for those animals belonging to the heavy-weight class. Good heayy- 
weight hunters with lots of quality and good manners command 
from $800 to $2,500. Such animals must be thoroughly — 

* good lookers,” “ fast goers,” and “long stayers.” Young horses 
from 3 to 4 years old, possessing the conformation and quality de- 
sired in this class of animal, sell for from $400 to $600 in their green 
state. 

Thus such horses prove profitable investments to both the pro- 
ducer and the trainer, Medium and light weight hunters, when well 
trained, command from $500 to $1,500, depending upon their sub- 
stance, quality, and manners. Young horses of the type, quality, 
and conformation necessary to make good medium and light weight 
hunters sell in their green state for prices ranging from $200 to $500. 
While some of these horses are used by hunting men in Ireland, the 
majority go to England, Scotland, and Continental countries. 


MANES AND FILLIES FOR BREEDING PURPOSKS. 


Good young mares and fillies of the desired type, conformation, 
and quality demanded in the weight-carrying hunter horse are in 
strong demand for breeding purposes. While many countries pur- 
chase some of these animals, Germany affords the best market. 
‘This is due to the fact that the German Government is very desirous 
of having a strong military remount system and, so far as possible, 
to produce all their horses within their own country. Thus, instead 
of annually importing animals for military purposes, they are im- 
porting female stock to be used by their own people in producing 
useful home-grown horses. German buyers pay regular visits to 
the Irish horse shows and fairs for the purpose of selecting the best 
young mares from 3 to 6 years of age. Mares of the proper age 
command from $500 to $1,000 each, in accordance with the amount 
of quality, substance, and size which they possess. 


SADDLE HORSES. 


There has always been a very good home and foreign demand 
for saddle, or riding, horses. Such horses must show quality, fair 
ize, good style, nice disposition, and good manners. For this class 
of animals there is a strong demand at fairly remunerative prices. 
The prices are certainly good, since the animals are really misfits in 
the breeding of hunter horses. Such animals command from $175 
to $500 each. The highest prices are usually obtained for well- 
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Descrirrion oF Pxate 8. 


This illustration represents Moyglass, winner of first prize in a class of over 
70 heavy-weight hunters, the hunters’ champion cup for the horse best suited for 
a hunter (competition open to all classes), and the Coote challenge cup for the 
best welght-carrying hunter, mature or immature, in all the heavy-welght classes 
at the Royal Dublin Society's show in 1904. He is a chestnut, 5 years old, and 
was sired by a Thoroughbred. Somewhat more substance all through would 
improve him, but from the standpoint of quality and finish, few if any better 
heavy-weight hunters have been exhibited in many years. 


PLATE 8. 
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Heavy-welant HUNTER GELDING MoyaLass. 





Descrirtion oF PLATE 9. 


Fia. 1.—This illustration represents Gold Dust, who won first prize in an un- 
usually large and strong class of medium-weight hunters and the hunters’ 
champion cup at the Royal Dublin Society's show in 1903. He was a horse of 
great substance in all parts, of medium height, and very good quality. 

Fia, 2.—Bonny Morn, winner of first prize in a class of more than 100 entries 
for medium-weight hunters and Samuel Ussher Roberts's challenge cup for 
hunters bred In Ireland at the Royal Dublin Society's show In 1904. This Is a 
handsome chestnut horse, with plenty of substance und quality to warrant him 
a place in the best of medium-weight hunters, 
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Fic. 1.—MEDIUM-WEIGHT HUNTER GELDING GoLo DusT. 





Fic, 2.—MeoiuM-WeIGHT HUNTER GELoInG Bony Moan, 





DEScRIPTION oF PLATE 10, 


Fic. 1.—This illustration represents Speck, the first-prize winner in a class 
for young horses suitable to become medium-weight hunters at the Royal Dublin 
Soclety’s show in 1903. She is pronounced by good judges as being an excep- 
tionally strong medium-weight mare, having ample substance to carry her 
weight. ? 

Fic. 2.—This illustration represents the promising 4-year-old gelding Lord 
Prosperous, winner of first prize in a strong class of young horses sultable for 
heavy-weight hunters, also reserve to Moyglass for the Coote challenge cup at 
the Royal Dublin Society's show In 1904. Ile is an exceptionally good young 
horse in most respects and has wonderful quality. 











DESCRIPTION OF PLATE 11. 


Fia. 1.—This is a very good illustration of General Peace, winner of first prize 
in the class of Thoroughbred stallions suitable to get weight-carrying hunters, 
and the Croker challenge cup for the best stallion of any age at the Royal Dublin 
Society's show in 1904. He !s a most attractive looking 10-year-old brown horse, 
and has won a great many valuable races in his day. He girths well, has mus- 
cular back and quarters, stands on short legs, has almost 9 inches of bone below 
the knee, unusual quality throughout, and is considered by good judges to be the 
right stamp of a horse to breed weight-carrying hunters. It is but fair to say 
that while this horse has the desirable qualities of a high-class hunter sire, he 
has neyer been used for this purpose. His unusual breeding, individual excel- 
lence, and his success on the race course have won for him such a strong admira- 
tion among the breeders of race’ horses that his service fees are not within the 
reach of the average farmer. IIe is allowed but 40 mares per year, at a fee of 
$250 per mare. 

Fio. 2.—This 1s a good likeness of Royal Mask, winner of first prize in the 
class for Thoroughbred stallions suitable to get weight-carrying hunters, and 
the Croker challenge cup at the Royal Dublin Society's show in 1903, and winner 
of second prize ut the same show in 1904, when he was beaten by General Peace. 
This horse is a chestnut in color, and possesses wonderful substance. He is a 
typical hunter sire. Few horses show stronger development of bone and muscle 
in all parts. In point of quality and finish he is surpassed by General Peace. 
Royal Mask, while used chiefly as a sire of Thoroughbred stock, has sired many 
good hunters. If his fees were within the reach of all classes of furmers, few 
horses would be in more popular demand. 
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Fic. 1.—THOROUGHBREO STALLION GENERAL PEACE 





Fig. 2.—THOROUGHBRED STALLION ROYAL Masx. 


Descairtion oF Puate 12. 


Fia. 1—This is a fairly: good representation of Red Prince II, who won first 
prize in a strong class of Thoroughbred stallions suitable to get weight-carrying 
hunters, and the Croker challenge cup at the Royal Dublin Society's show in 
1902, and was second in class to Royal Mask at the same show in 1903. Few if 
any other sires of hunter horses are more highly appreciated by horsemen than 
Red Prince II. While used in his owner's stud as a Thoroughbred sire, be 1s 
also used frecly as a sire of hunter stock. Lis wonderful depth of body and 
strength of back and loin are seldom equaled in a sire of Thoroughbred blood. 
He has ample bone and is unusually well muscled In both fore and hind legs. 
He has also very good quality for a horse of his age. Being in his teens and 
having done hard service, his knees are a bit “ over“ now Barring this defect. 
it is doubtful if he has an equal, in point of conformation, in all Ireland, 

Fia. 2.—This is an excellent likeness of the famous hunter stallion Merry 
Matchmaker, winner of several first prizes and gold medals at the leading Eng- 
lish shows. He is registered in the Hunter Improvement Society Stud Book of 

England, which was organized for the purpose of developing and establishing a 
hunter breed of horses. This horse was sired by a Thoroughbred stallion and 
out of a mare whose racing performances, soundness, and conformation were 
sufficient to warrant her registry in the Hunter Improvement Society Stud 
Book. Merry Matchmaker Is a perfect model of what a high-class hunter sire 
should be. Ile possesses the style, quality, size, and substance that are so 
necessary In the make-up of a typical hunter horse. In point of heart girth 
and bone and muscling of the legs he has few equals. He is an excellent type to 
keep in mind when selecting a hunter sire. 
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Fic. 2.—ENGLISH-BRED HUNTER STALLION MERRY MATCHMAKER. 





DEScRIPTION oF PLATE 13. 


Fie. 1.—This is a fairly good likeness of the Irish-bred hunter stallion Bally: 
mena, a famous prize winner at the leading Irish and English shows. He ts 
also registered in the Hunter Improvement Society Stud Book of England. He 
was sired by a Thoroughbred stallion and out of a welght-carrying hunter mare 
Tlis dam was twice a winner at the Belfast show in a class open to mares up tc 
210 pounds’ weight. This iustration does not do him justice, as one of bl 
front legs is shown badly placed. Ie is 2 good, strong horse in all his parts. 
especially in the bone and muscling of bis legs. In point of quality and depth 
of body he Is not the equal of Merry Matchmaker. 

Fig, 2.—This Is an excellent illustration of the famous prize-winning mare 
Grey Pullet. She has on several occasions headed the class of mares suitable 
to produce weight-carrying hunters, and also won challenge cups at the Royal 
Dublin Soclety’s show. She ix especially strong In ber depth and width of 
body and in strength of bone and muscle in fore and hind legs. Her progeny have 
been unusually good from a heavy-weight hunter standpoint. Taking her as a 
whole, she Is of « type that commends itself to all horsemen as being an excel- 
lent utility animal, From what could be lenrned of her breeding she is the 
result of two Thoroughbred crosses on the Irish mare, thus making her a 
three-quarter bred. Many reliable breeders were free to class her as being the 
best type of a hunter dam tn the country. 
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Fic. 1.—IRISH-BRED HUNTER STALLION BALLYMENA. 





Fic. 2.—HUNTER Broop Mare Grey PuLLeT. 





H. Doe. 467, 58-3—16 


DESCRIPTION OF PLATE 14. 


Fie. 1.—This is a very good likeness of Royal Blood, winner of second pre- 
mium In the class of mares over 6 years old suitable to produce welght-carrying 
hunters, at the Royal Dublin Society's show in 1904, She is a mare of quality 
and finish, but somewhat lacking in support beneath the knees, Aside from 
this, she could not be severely criticised. She is an excellent producer, as her 
foal headed his class at the same show In keen competition. When mated 
with the right kind of a sire she Is a most useful mare; but compared with 
Grey Pullet she does not possess the substance, as indicated by heart girth and 
the bone and muscle development of the limbs. 

Fig. 2.—This represents Maid of Orleans, winner of first prize in the class. 
for mares 6 years old and under calculated to produce welght-carrylng 
hunters, at the Royal Dublin Society's show In 1904, This useful young mare 
is but 4 years old, and her filly foal, which is her first, won highest honors 
in her class. Maid of Orleans is a well-bred mare, shows good quality, and is: 
considered to have fair bone and muscle for her age. While a good animal, 
the does not class with either of the aged mares when uniformity of conforma- 
tion is considered. 
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Fic, 2.—FOUR-VEAR-OLD HUNTER MARE MAIO OF ORLEANS. 


DEScRIPTION OF PLATE 15. 


Fria. 1.—This Illustrates Lady Tacitus, winner of first prize In a good class of 
mares 6 years old and under, possessing hunter conformation and bred to a 
Thoroughbred sire, at the Royal Dublin Society's show in 1904. She is a hand- 
gome bay 4-year-old, with black points. From the standpoint of conformation, 
quality, and endurance she measures up well. She is a three-quarter bred. 

Fic. 2.—This is an excellent likeness of the 3-year-old filly Star of Ross, 
winner of the Pembroke cup for the young hunters bred in Ireland, at the 
Royal Dublin Society's show in 1904. This young three-quarter bred, In point 
of body conformation and bone and muscling of legs, shows a development 
rarely equaled. In the estimation of competent judges, her equal bas not been 
produced in years in Ireland. At the recent show she was strongly admired 
by foreign buyers, and offers of an almost incredible size were refused, as her 
owner desired to keep her in Ireland. She is of the right type and affords an 
excellent model for study. 


Ax, Aer. BAI. 1904. PLATE 15, 





FIG. 2,—THREE-YEAR-OLD HUNTER FILLY STAR OF Ross, 
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be found in Alaska, particularly in the southern portion thereof. The 
sloping shores of this vast territory, together with the numerous 
islands adjacent, are said to abound with an almost unlimited amount 
of succulent forage. The proximity of the ocean to all this natural 
herbage renders the latter the more accessible and also causes the 
winter temperature of the region to be much less severe than it is 
inland at the same latitude. It is likely also that these cattle, owing 
to their active nature, rugged constitution, and strong bones, might, 
in addition to furnishing beef, be made very useful as work animals 
for this region. 

When we contemplate the rapid westward trend of our cattle-feed- 
ing grounds during the past fifty years, it seems no idle fancy to pre- 
dict that before many decades are past—certainly within the present 
century—one of the main sources of our beef supply is likely to be 
this same northerly territory of ours, the importance of which, 
from an agricultural point of view, is at present much underrated 
and unappreciated. 


ORIGIN AND HISTORY OF HIGHLAND CATTLE, 


While authorities differ as to whether or not Highland cattle were 
aboriginal in Scotland, some asserting that they were and others that 
they were not, it is known that a number of the large landed proprie- 
tors have maintained goodly herds in pure form from time imme- 
morial, both on the mainland of the north of Scotland and in the 
adjacent islands to the west. The claim is also made that these 
cattle have preserved their ancient characteristics in a greater and 
more uniform degree than any other breed of cattle in Great Britain. 

In the first volume of the Highland Herd Book. a yellow bull, 
Seillein (481), is registered as having been calved at Balranald (in 
the Western Isles) in 1806, and a black son of this animal, Morchuis 
(365), calved in 1810, is also entered in the same volume. The herd 
that produced these animals is said to be the oldest of the breed in 
existence. The Macdonalds have occupied Balranald in unbroken 
succession since the fourteenth century, and it is a family tradition 
that the cattle have always existed there. Some of the oldest main- 
land herds are at Poltalloch and in the Breadalbane and Trossachs 
country. The herd at the first-named place is said to have been 
founded in 1790. It is an interesting fact that there are records® 
going as far back as 1822 of the annual awards to Highland cattle at 
Highland Society’s shows. 

Formerly, owing chiefly to the restricted means of travel, there were 
two distinct classes of the breed, namely, the West Highland, or 





@ See the [Highland Herd Book, Vol. 111, Appendix C. 
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Averages of sclected beef breeds at Smithfield Fat Stock Shoic, 1904. 


{Compiled from the London, England, Live Stock Journal.) 


























It will be noticed that the Highland classes make a strong numer- 
ical showing, in spite of the long distance of Smithfield from the 
native folds of the breed—a fact which speaks for their popularity. 
The table shows that the six Highland steers in the 3-year-old class 
averaged 1,470 pounds in weight. This average, however, would have 
been quite a little higher but for the presence of one small animal 
which weighed only 1,208 pounds—more than 200 pounds below any 
of the others. These steers made an average daily gain of practically 
14 pounds, the small steer again bringing the average down several 
points. The critic of the London Live Stock Journal characterized 
this exhibit as “ very fine.” 

The average daily gains of the Highland oxen and heifers are, on 
account of their greater age, somewhat lower than the others, but 
it may be mentioned that the largest of the oxen was an excellent 
feeder, having averaged a daily gain of 1.46 pounds for 1,421 days. 
This animal was the second largest in the entire Smithfield show ; his 
weight was 2,074 pounds, and he was just under £ years old. 

It may be here mentioned that at the Scottish National Fat Stock 
Show of 1904, held at Edinburgh, the champion steer was a High- 
lander (Errol Candidate III), which triumphed over a numerous 
entry of Shorthorns, Aberdeen-Angus, Galloways, and crossbreds, 
but he in turn was defeated by a crossbred heifer for the premier 
honor of the show. 
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FALL PEDIGREE SALE OF COWS AND HELE 





The latest. annual fall sale of the cattle society was held at Oban, 
in October, 1904. Large numbers of cows and heifers are annually 
offered at this sale, but the report from which our figures are obtained 
does not give detailed ayerages. The top price of the sale was £51 
($248), brought by the brindled Dunlossit cow Cattadale (5766). 
As regards the averages, judging from the prices obtained for a 
number of the lots, they will probably work out somewhat lower than 
the Melfort figures in the preceding paragraph. 

THE SPRING SALE OF 1905, 


A brief summary of the spring sale of 1905 is as follows: 

Championship honors on this occasion were captured by a yearling 
bull, Coruisk, bred by John MacDonald, Duntulm, Skye. He is a 
red, finely matured, and wonderfully haired, and is well endowed with 
the typical points of a good Highland bull. having great strength of 
bone, grand back, long quarters, and fine head. Coruisk was sold 
for £60 ($292). The first-prize aged bull at this sale, Ben Laoghal, 
a brindied 4-year-old bred by the Duke of Sutherland, changed 
hands at £59 ($287). The second-prize aged bull sold for £36 
($175), and the third, which was the sire of the above-mentioned 
champion yearling. made £46 ($224). 

The first-prize 2-year-old bull at this sale was less fancied by 
buyers than the other prize winners in his . He was sold at £40 
($195). The second in this class, Domhnull Riabhach of .Airthrey, 
would have brought the highest price of the sale. but he was with- 
drawn at £62 ($302), after a keen competition. The third-prize 
2-year-old bull, a dark brindle of great substance, made £56 ($273). 

The yearling bulls at this sale were above the average. The first 
prize and champion—Coruisk—has already been described. Second 
prize was taken by the yellow bull The Gael of Dunlossit, which 
sold for £27 ($131). The third was more fancied. and brought 
£34 ($165). 

The averages for the entire sale were: 


















19 aged bulls, 
25 two-year-old bu 
24 yearling bulls __- 


£244 = $119 
Ry 157 
21 = 102 





HIGHL, 





CATT AMERI 





It has previously been intimated that there are not many represent- 
atives of this breed in the United States. So far as we know there 
are only two or three herds in the count: One is in Nevada and is 
owned by Governor Sparks; another is in the State of New York, 
where Mr. Van Norden has a good-sized herd which he imported a 
few years ago, a number of which were exhibited at the St. Louis 
Exposition. There are some Highland cattle at Mountain Lawn, 
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Grour OF HIGHLAND CATTLE AT ARDTORNISH, HIGHLANDS OF SCOTLAND, SHOWING’ NATURAL SURROUNDINGS. 
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Plate 17. 
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Fic. 2.—TyricaL HigHLann Cow. 
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Composition of some common feedstuffs. 














Feedstuff. Heeger tract (cur. 
gen). Us 
Soy beans | 4.0 
Dent corn. | 10,3, 
Linseed meal me 
Bed clover (fresh 44 
Timothy (fresh). al 
Red clover (hay) 12.3 








Digestion experiments made at the Kansas Experiment Station 
show that air-dry alfalfa hay contains 10.43 per cent of protein, 0.69 
per cent of fat, 28.18 per cent of carbohydrates, and 15.99 per cent of 
crude fiber: the total digestible nutrients being 55.29 per cent. For 
the sake of further comparison it may be stated that the percentage 
of total digestible nutrients of other common feeds used for roughage 
is as follows: Millet 57.6, oat hay 52.2, orchard-grass hay 48.2, timothy 
hay 48, prairie hay 46.7, sorghum hay 44.2, red-clover hay 43.9, corn 
fodder 35.8. It will be noted that only one of these feeds equals 
alfalfa in total digestible nutrients. But in making this comparison 
it must be remembered that it costs much more to produce feeds 
rich in protein than it does to produce those rich in carbohydrates, 
and consequently, of two feeds containing an equal amount of digest- 
ible nutrients the one containing the more protein is the more valu- 
able. When alfalfa is compared with the other feeds just named, it 
is found to rank far ahead of the richest of them. One hundred 
pounds of elfalfa hay contains 11.3 pounds more digestible matter 
than the same amount of red-clover hay and one and one-half times 
as much protein. It contains 2.8 pounds less of total digestible 
nutrients than the same amount of millet hay and almost two and 
one-half times as much digestible protein. It contains two and one- 
half times as much digestible protein as oat hay, three times as much 
as prairie hay, more than four times as much as sorghum hay, five 
times as much as corn fodder, and thirteen times as much as wheat 
straw. 

It will thus be seen that alfalfa furnishes a feed which is almost a 
perfect ration for the growing animal and the milch cow, and that, 
in order to fatten an animal, it is only necessary to add some other 
feed that is rich in fats and carbohydrates to make an ideal combi- 
nation. 

Some time since, Mr. E. B. Cowgill, editor of the Kansas Farmer, 
at Topeka, did some very valuable work in determining the value of 
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Hesrer Farm, Bittinas, MonT, 
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a number of the commoner feeds. From his investigations, based 
upon the market price of these, we learn that protein costs about 
$3.37 per 100 pounds, carbohydrates $0.32 per 100 pounds, and fats 
$0.56 per 100 pounds. Applying these values to the nutritive con- 
stituents of feeding stuffs, as given in standard tables, a useful table 
has been compiled by simple arithmetical methods, from which we 
quote as follows: 
Relative money valucs of feedstuffs. 





Digestible nutrients in 100 ponnds of feeding | Total 
stuffs. 



























regs aaa : value of 
Fevdstutt, matter “protein. [Carbohydrates) Fats ible nw 
pounds. oo] trients 
nan !Vatue, 
Concentrates, Pouncis. Pounds| Cents, 
Corn, dent _. v9.4 | 
Corn, flint. .._.. 887 
Corn-and-coh meal a9 
Gluten meal. 01.8 
Germ mea... 99.6 
Gluvose meal Edt nua 
Wii has ee suag sna 9.5 
‘Wheat bran (spring wheat» 8 
Wheat ran (winter wheat) ,| 87 
‘Wheat shorts... 
‘Wheat middlings -.. 
Whout screenings. 
Ryo pe 
Barley... 
Malt sprouts 
Browors’ grains (wet) 





Brewers’ grains (dry) 
Datesecrnip 
Oatmeal 3 

‘Ont fesd ov shorts 
Rice __- 














Rice bran - 
Sorghum seed. 
Broom-corn seed 
Kafir corn 









) 45.0) 144 me) a8} 46.1 






































Millet. 
Flaxseed. } 1] 55] 0] we) e171 
Linsed meal cold process)...! m7] m5 a9) MBL 
Linseed meal (new process)..! wor) 128 a6 | 1004 
Cotton seed _ “ wb wo aT 61.4 
Cotton-seer 16.0) 5A BA | 13.6 
Cottons war] 1 10) 1R6 
Sunflower seed ¥ wa) O85 we] 63.5 
Sunflower | 19.6 6.3 we) B68 
| a0) io] ge] ao 30) 157.1 
18 fin] 5B) 16.6 4) TRO 




















29.6) 90.8 eer} 7 Ma) BTL MO 
cents per pound, carbohydrates at 0.32 cent per pound, and 





f protein at 
ent per pound. 
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fats at 0.5 
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Re¢lative money values of feedstuffs—Continued, 












































































Digestible nutrients in 100 pounds of feeding 
stuffs. value of 
Foodstuff. mati | ‘Protet Carbohydrates, Fats, ble nu- 
n 
a: in 100 
SUBD | Value. GPA | Value. |! poun 
Concentrates—Continued. | pounds.|Pounds.| Cents. | Pounds.| Cents. |Pounde.| Cents. | Cents, 
a2] 18.3/ oz] 2] 173) 11] oo] m6 
%.7) e4) 7.5] 49.9) 18] 12) .7| 20 
7] 10) a4] 6] a7 Ale] oe 
Fodder corn (field cured) a8] 265] Ba] me) at Le 7) me 
Corn stover (field cured). m5] 17] 87] aa] ane 7! 44] 106 
Fresh grass. 
Pasture grasses (mixed) .. 0; 25) a4] ie] a8 6] 4B] 120 
Kentucky blue grass ao} 80] ma] 198] 68 8] 4] 16.8 
‘Timothy (differentstages)...| 3.4) 12) 40] 191] 61 -6| 8] 104 
Orchard grass in bloom 7.0} 15] 51] us! 36 6), 8 9.0 
m7] oan] 71] ae] 68 |" 8] 18 
20.6 6; 20] wel oo Al) at 6.1 
M1) 16) 6] 18)” BA A 2] WT 
we] 20) a7} mmo] a of 2] 120 
6.0) 18) 61) Ta] 2B a) Cay 
w.0) 17) 67] 7a] aa 2) 81 
8] 28) 98] 4a4] Io] Le Bi M1 
wa} 40] 165] 423] tan) 14 8] 20.8 
Redtop -. ma] 48] w.2] 46.9) 150) 10) 6) a8 
Kentucky blue grass BB 4.8) 102) 97.3] 119 2.0 1d 2.2 
3/45! 2] B77] 166) 13] 7] 884 
w.0; 42) m2] 48] a39) 17] 1O} BL 
ez] 10.8] ga] met] ana] oe] GR] a8 
ma) 43) Mo} aa] mek) 16] 8] mod 
2) g4! m5} mo! 95] 18 | 28 
90.4 | A) 18) 86.8) 116 4 a J 131 
2.9 26} 2.0] 40.8! 18.0 4 2] be 
8} Le] 40) a6) ta 8| 4] 168 
.8| .7) 24] ae) Be 6/8] 18.8 
RF 8] 10] ga) 16 | 8 oa) 
8.7 16) 6.1 0 10.6 7) 16.1 
Fresh lequinea, 
Red clover (different stages). 20.2 20) O88) WK) 47 a “4 
Alsike (bloom). m2 27 OL Wl 42 8) Ay 
Crimson clover wil 24] aa] ma] ao | 8 
Alfalfa vz) a9) ana] azz] 41 5} Bl 
Bokharn (sweet vloyer) 5] Le} 54) 2a) ot 8) i 
16.4 La} 61] a7] 28 aml] uk 
an] 82] 108] 110] 8.6 5|  B 
Legume hay and straw, 
Red clover (medinm) 7! 68! eo9| .8/ 5! Lz] 10) se 
Red vlover (mammoth) HR) 67] We] seo} we, 19) 11) m6 
Alsike clover... w.8' 44) oa] 45] ie) 16) 9 488 
wa! 16, a6! aze! 136) 1s. 9! sae 
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Feeding standards for farm animals per day per 1,000 pounds live weight. 
[ Wolff-Lehmann. ] 





Animal. 








Fattening cattle: 
Firat period ........ 
Second period .. 
Third period 

Milch cows, when yielding daily— 
11 poundaof milk 
166 pounds of milk 
22 poundsof milk 
27.5 pounds of milk 

Sheep: 

Coame wool 
Fine wool. 
Breeding ewes, with lambs... 



































Medium work 
Heavy work... 
Brood sows. 
Fattening swine: 
Firat period. 
Second period 
Third period 

















Avernge: 
Kind of animal and age in months, | YS 


Growing cattle, dairy breeds: Pounds, 
2tos. 





Growing catUle, beef breeds: 
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Teddy, Prince Henry. 


Fic. 1.-A Pain OF HALF-GREED PERCHERON GELDINGS. 


‘These gelding and t years of age. respectively, fall brothers, weighing 3,€00 pouns 
‘and sold for $00 al the barn door, Up to the time they were sold they bad never tusti 
any other brand of hay than Karisas alfaltn, 











FiG. 2.—TW0-YEAR-OLD PERCHERON STALLION TAPAGeUR 35340. 
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Fic. 1.—A Paik OF HALF-BREED PERCHERON GELDINGS. 


These geldings were Sand 4 years of age. respectively. full brothers, weighing 3,600 pounds, 
nnd sold for $500 at the barndoor. Up to the time they were sold they had never tasted 
any other brand of hay than Kansas alfalfa. 








FIG, 2.—TWO-VEAR-OLD PERCHERON STALLION TAPAGEUR 35340, 


He was winner of the seventh prize at the Louisiana Purchase Exposition. Qalsed on sale 
and made a gait of 5 pounds per day tor Whitty Aoys whe Wein Ber 
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ron supremacy on balanced rations, in which alfalfa was a prominent 
factor. The owner of the stallion Casino is a very successful grower 
and feeder of alfalfa, and he reports that a daily gain of 5 pounds is 
ho tihcommon experience in the fitting of his animals on this plant. 
Of course, he uses a balanced ration, and, as alfalfa is too rich in pro- 
tein for the mature horses, he balances the ration by giving them an 
allowance of corn fodder, Kafir-corn fodder, or some other roughness 
rich in carbohydrates. The writer was shown one mare on this 
farm that made a gain of 6 pounds per day for thirty days and a 
number of stallions that averaged 5 pounds per day for a like period. 
The ration fed these animals is composed of corn chop, alfalfa, and 
corn fodder, varied occasionally with other feeds in which the rela- 
tive value is maintained. A little salt is thrown into the feed each 
time, and the animal is given free access to an abundance of salt at 
all other times. These horses are pastured on alfalfa during its 
season, and, when fitting them for sale or show, the owner is careful 
to select only choice alfalfa to give them and retains the tops and 
bottoms of the stacks to feed to his stock cattle. Horses and mules 
thrive on alfalfa pasture and will make more growth and make it 
quicker per acre than upon any other pasture now known. While, 
as stated before, alfalfa is too rich a food for mature horses unless 
used in combination with some other roughness, it is an excellent 
feed for young horses, as it seems to contain just the elements neces- 
sary to develop bone, muscle, and consequent size, Caution should be 
used, however, in feeding alfalfa to horses, particularly if they have 
not been accustomed to it. Like other concentrated feeds, is seems to 
stimulate all the physical processes to such an extent that various 
disorders of the digestive system may appear. This is particularly 
noticeable in the urinary and perspiratory glands. It should be 
fed in moderation and mixed with other roughness to work and 
driving horses, though it is 9 common practice among farmers in the 
Southwest to feed alfalfa as the only roughness, and the writer has: 
known of livery stables in this region where no other hay i is used, 
This, however, is not to be recommended. When alfalfa is fed to 
horses in considerable quantity the grain ration must be proportion- 
ately reduced and an abundance of other roughness furnished. When 
horses have attained a mature age and it is desirable to change from 
other hay to alfalfa, this change must be very gradual, and the 
alfalfa selected for this purpose should be more advanced in growth 
at the time of cutting than that which is to be fed to cattle or sheep. 
As a general statement, very ripe alfalfa hay is the best to use for 
work horses and driving horses, while that prepared in the usual 
way—that is, cut when the field is about one-tenth in bloom—is better 
for the colts. In any event, horses that are fed alfalfa hay must be 
given abundant exercise. 


Ax Ber, BL AL 1, 1904, PLaTe 23. 





Fig. 1.—PERCHERON STALLION Casino (45462) 27430. 





Fic. 2—HEREFORD STEER PROGRESS. 
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Fis, 1.—Houstein-Friestan Bui ETHEL ALEXANDER Il Sin NETHERLAND 26423, 


Winner of second prize in élass nt the Louisiana Purchase Exposition, 1004. 
Fitted on alfalfa, 





Fig. 2.—RED PoLLeo Cow BRIGHTNESS 10043. 


‘This cow wasn price winner and wus fitted on alfalfa 
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. 
not leave the shade of the trees. There were 21 head of mileh cows 
in the herd, which were yielding 289.8 pounds of milk per day. 
The professor in charge began the practice of soiling about the 20th 
of June and, after a lapse of three weeks, he found that the cows had 
actually made a slight increase in yield of milk, although other cows 
in the neighborhood which had not been so treated had decreased 
their milk flow from 15 to 20 per cent. 

Herewith are shown pictures of dairy and dual-purpose cattle that 
were notable prize winners at the World’s Fair and that were fed 
and fitted on alfalfa. The Holstein-Friesians shown were fed and 
developed on alfalfa in central Kansas, and the owner had the satis~ 
faction of retiring from St. Louis with nearly $2,000 in prize money 
won on his exhibit of 14 head in a competition with the world. 

The States of Kansas and Nebraska now claim to be the homes of 
two of the largest creamery companies in the world, one of which has 
a daily capacity of 75,000 pounds of butter at its central plant, while 
its total output from all its churning stations probably amounts 
to more than 100,000 pounds of butter per day during the height of 
the season. These great companies have been made possible by the 
existence and value to the dairy farmer of the alfalfa plant in this 
region. 

ALFALYA YOR STOCK AND FATTENING CATTLE. 

That alfalfa has revolutionized methods of feeding beef cattle is 
abundantly shown by the everyday practice of farmers and feeders 
in the region where it grows. The former practice of giving fatten- 
ing cattle all of the shelled or ground corn or Kafir-corn seed they 
could eat and allowing them to balance their own ration by eating all 
the prairie hay or other roughness they desired has fallen into disuse, 
because the farmers and feeders have learned that both corn and 
Kafir corn are very rich in starchy matter and very poor in protein, 
and that very large amounts of feed and a long period of feeding are 
necessary to accomplish the desired results, and because also they have 
learned that by using alfalfa they have a cheaper feed which will 
make cheaper beef in a much shorter period. The experience of a 
very successful feeder may be here quoted as typical of the general 
practice. This farmer feeds several hundred head of cattle each year 
and his practice is to earry his stock cattle through the winter by 
feeding them low-grade alfalfa hay, such as is found at the tops and 
bottoms of stacks, to which is added oat straw, sorghum hay, corn 
fodder, prairie hay, or other cheap roughness. The daily ration 
allowed for cach animal is about 25 to 30 pounds of alfalfa and 6 to 
10 pounds of other roughness, and from this he makes a gain of from 
one-half to 1 pound per day for each animal without giving them any 
grain or other feed of any kind. When the cattle are ready to 
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for market it is only necessary to add corn chop to this ration, and 
they are ready for shipping in a very short time. 

Baby beef, which has become so popular and profitabie in the West, 
has been made possible by alfalfa. Cattle prepared for fattening by 
being fed as just described are in the best posstble condition and, when 
ripened with corn, command a high price in the markets. Every 
farmer who wishes to save all the valuable food substances that exist 
in his corn and alfalfa will feed the two together, so that what one 
lacks will be supplied by the other. In this way beef and pork can be 
grown for the farmer rapidly and at the lowest possible cost. In 
this connection we quote from a letter lately received from the largest 
packing house in the United States in regard to the value of alfalfa 
asa feed for market cattle: : 

It ls customary for our buyers to go over every afternoon when they have 
nothing else to do, and see the cattle killed that they bought the day before. 
They seem to think from the feeding qualities of alfalfa that it Is the greatest 
feed with a ration of corn that cattle can have. We can not say that we have 
ever bought any cattle fattened entirely on alfalfa, but, to come down to the 
meat, for flayor and tenderness we can not go back on good old corn for fatten- 
ing. From our own experience and from what we can learn we believe that 
alfalfa has come to stay. and we consider It the best forage in the shape of hay 
that cattle can have. 

In order to show that results indicated above may be obtained from 
any erop cut from the alfalfa field, we quote from some experiments 
made at the Utah Experiment Station, in which 18 head of steers 
were divided into 6 lots of 3 each and fed on different cuttings of the 
different crops without grain or other feed. This feeding experi- 
ment extended from December 20 to February 21, a period of two 
months. It was found that the early cutting of the first crop re- 
quired 19.48 pounds of feed for 1 pound of gain; the medium 
cutting required 61.23 pounds, and the late cutting 47.01 pounds. 
Tn the second crop for the early cutting 20.90 pounds were required, 
the medium cutting 21.33 pounds, and the late cutting 85.32 pounds, 
The average for both crops showed 20.19 pounds for 1 pound of gain 
for the early cutting, 41.28 pounds for the medium cutting, and 66.16 
pounds for the late cutting. The results in beef per acre were 412.70 
pounds for the early cutting, 217.03 pounds for the medium cutting, 
and 114.99 pounds for the late cutting. The average gains per day 
per steer for the alfalfa cut at the best time (before bloom) were, for 
the first crop 0.778 pound, and for the second erop 0.743 pound. 
‘The average pounds of feed for 1 pound of gain, when the crop was 
harvested before bloom, was 19.48 pounds for the first crop and 20.90 
pounds for the second crop. These results were practically con- 
firmed by similar experiments conducted at the Arizona Experiment 
Station. The results obtained at these two stations served to confirm 
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what has already been quoted from the feeder mentioned—namely, 
that one-half to 1 pound per day may be expected as the average 
gain on stock cattle fed on alfalfa alone. Experiments made this 
year at the Fort Hays branch of the Kansas Experiment Station 
give the following results: 

The experiment. was intended to test the value of native feed in 
the production of baby beef. Last fall 56 heifer calves, very similar 
in quality, were chosen and divided into 7 lots of 8 calves each. 
These animals were grade Shorthorns and Herefords, and the 
lots were made as nearly equal in weight and quality as possible. 
The preliminary work consisted in giving the calves a small ration 
of grain daily and gradually increasing it for about two months until 
they were on full feed. With this grain they were given all of the 
roughness they would eat. After they were on full feed they were 
fed twice a day on the rations given in the following table and in 
such amounts as they would eat up clean. The grain was all ground 
to a medium degree of fineness, and the lots receiving corn meal were 
given corn-and-cob meal throughout the experiment, except during 
the last three weeks, when the cob meal was omitted. The grain and 
hay used in the experiment was of good ordinary quality, such as 
was grown on the station farm and those adjacent to it. The experi- 
ment lasted one hundred and eighty-two days. In the table it will 
be noticed that certain facts stand out prominently. The feeding of 
alfalfa hay makes a great difference in the amount of grain con~ 
sumed. The experiment shows a guin for alfalfa of $2.50 to $4 per 
head over sorghum, prairie hay, or straw. The barley and wheat 
in combination make a good showing. There was a more marked 
difference in the lots of calves than is shown by the table, though the 
rank would remain the same as shown by the daily gain. The lots 
fed on alfalfa developed more evenly than those fed on sorghum, 
prairie hay, or straw, and hence would have brought a better price 
on the market. The table is as follows: 











vn 


* One-third each of the grains and one-fourth each of different hay, 


al 
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Experiments just completed at the Oklahoma Experiment Sta- 
tion were made to test the effect of common feed stuffs on native 
steers, such as are found in the vicinity of the station. These steers 
were picked up when they were yearlings and roughed along until 
about the middle of December, when they were put in the experi- 
mental feed lots and full fed in a test of one hundred and forty 
days. This is the fifth year in which these tests have been made 
at this station, and Prof. F. C. Burtis, under whose direction the 
experiments are made, says that it has been demonstrated beyond 
any doubt that alfalfa is by far the most economical rough feed 
that is known for cattle feeding. In proper combination alfalfa 
will produce more fat for less money and will do it in a shorter 
time than any other known roughness. There were five lots of cattle 
in this experiment, which were fed as follows: Lot No. 1 was fed 
on cotton seed, alfalfa hay, and wheat straw, and showed a daily- 
average gain of 0.43 pound. Lot No, 2 had cotton seed, Kafir-corn 
meal, and alfalfa, and made a daily average gain of 0.35 pound. 
Lot No, 3 received shell corn, cotton-seed meal, prairie hay, and 
straw, and made an average daily gain of 0.95 pound. Lot No. 4 
was rationed on cotton-seed meal and wheat straw, with an average 
daily gain of 0.14 pound. Lot No. 5 was fed on corn meal and 
alfalfa, This lot made a daily gain of 2.28 pounds and averaged 
in weight 1,852 pounds when sold. Such results are obtained every- 
where that corn chop or meal is used in combination with alfalfa 
hay. A prominent breeder and feeder of Angus cattle who lives 
in that portion of Kansas which yet has a plentiful supply of buffalo 
grass, states that he recently fed 10 bulls on alfalfa hay, prairie grass, 
and millet as forage with corn chop, oats, and a little bran for grain. 
They gained on this feed as high as 140 pounds each per month, 
but when the alfalfa was omitted from the ration they dropped off 
fully 25 per cent. He adds: 

Alfalfa is the best crop grown in Kansas, and alfalfa bay has no vival when 
fed In connection with other roughness, such as Kafir corn, sorghum, or corn 
fodder. In this locality if alfalfa {s fed entirely alone it is not good for cattle, 
as It seems to affect the kidneys and to weaken them. If {t is fed on buffalo- 


grass pasture, it is simply grand. It is a balancer for all forage crops and 
makes them almost equal to grain. 


ALFALFA FOR HOGS. 


All good hog raisers are earnest believers in pasture for their ani- 
mals. The hog is by nature a pasture-loving animal, and breeders 
and feeders both recognize the fact that the greatest gains at the 
‘Teast. expense are made when the animals have an abundance of pas- 
turage. In the East, red clover isa popular plant for the hog pasture. 
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Tn the West its place is taken by alfalfa, which is found to be much 
superior. Alfalfa makes an ideal hog pasture, as it stands the 
pasturing better than the clover and is a better feed. If about 15 
head per acre are allowed to pasture on alfalfa, they will make about 
an average gain of 100 pounds each during the season, which lasts 
antil about the middle of November. If the weather conditions are 
suitable, the alfalfa may be pastured by hogs later than this, but the 
plant must be given some period of rest, The number of hogs men- 
tioned above is much smaller than is found in general practice on 
such pastures, but if no more than this are turned on the pasture 
field they will thrive to their utmost capacity, and the owner can 
occasionally mow the pasture and get hay of quality for horses or 
for roughing cattle. The effect of mowing is to keep the pasture 
fresh, which is to the advantage of both the pasture and the pig. 
While all breeders and feeders unite in testifying as to the value of 
alfalfa pasture, they are equally enthusiastic in their claims of the 
value of alfalfa hay for winter feeding or for hogs that are necessarily 
confined to dry feed lots. Kansas and Nebraska are now known as 
two of the best of hog-breeding States, and this reputation has been 
gained by reason of their large acreage of alfalfa. Nowhere has pork 
been produced of such good quality and such low cost as in the terri- 
tory where alfalfa thrives, and one might almost venture a prediction 
that in the near future the cheapest and best pork will all come from 
the alfalfa fields of the Southwest. 

The Kansas Experiment Station made a test of feeding young 
hogs in a dry feed lot by giving one lot a ration of alfalfa hay in 
addition to the grain ration to which both lots had been previously 
aceustomed. The two lots of hogs under consideration were fed 
fifty-six days. The lot fed alfalfa in addition to the grain ration 
showed a total gain of 812 pounds on 12 head, while that without 
the alfalfa showed a total gain of 799 pounds on the same number 
of head. The alfalfa used in this experiment was not of good 
quality, however. Another experiment at the same station was made 
hy selecting 60 ordinary stock hogs of mixed breeding and of an 
average weight of 125 pounds and feeding them for sixty-three days 
on Kafir-corn meal with and without other feeds. The gains per 
bushel of feed are reported as follows: Lot 1, fed on dry Kafir-corn 
meal and 7.83 pounds of alfalfa hay, gained 10.88 pounds per bushel; 
lot 2, dry Kafir-corn meal alone, gained 7.48 pounds; lot 3, wet Kafir- 
corn meal alone, gained 8.09 pounds; lot 4, whole Kafir corn alone, 
8.56 pounds. A little computation develops the fact that this experi- 
ment shows a gain in feeding alfalfa hay with Kafir corn to fattening 
hogs of 868 pounds of pork per ton of the hay. If we value the hay 
at $3 per ton and the fat hog at 3 cents per pound live weight, the 


Kafir corn fed alone brought 22.4 cents per bushel. The Kafir corn 
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fed with alfalfa hay brought 314 cents per bushel. The hay used 
in this experiment was of the best quality, carefully cured with all 
the leaves on. When these experimental hogs were butchered it was 
found that lots fed on Kafir-corn meal and alfalfa hay dressed out 
79 per cent of live weight with a firmness of the fat far above any 
other lot and of a good white color not customarily found in corn-fed 
hogs. The distribution of fat and lean was extra good. 

Alfalfa is of special value as a developer and bone producer in 
young and growing hogs. Professor Henry, of Wisconsin, made an 
experiment along this line whieh is very interesting. One lot of 
pigs was fed on a ration of milk, middlings, and dry blood—a ration 
rich in both protein and mineral matter, like alfalfa. Another lot 
was fed on corn—a feed deficient in both. The pigs fed on the first 
ration named made a gain of nearly one-fifth more than those fed 
on corn, and their bones were 32 per cent stronger. Experiments 
made at the stations in Wisconsin, Missouri, Alabama, and Kansas 
showed that an abundance of protein and mineral matter in the feed 
of pigs not only increased the strength of the bones, but also increased 
the development of the muscles and vital organs and showed greater 

“strength and health, with a larger proportion of lean meat in the 
carcass, In some of the experiments quoted alfalfa was not used 
to furnish the protein and mineral matter necessary, In others 
where it was used it is shown that the same results are attained at a 
very much less cost. Alfalfa hay is exceedingly rich in both protein 
and mineral matter. A ton of alfalfa hay contains 51 pounds of 
potash, 44 pounds of lime, and 11 pounds of phosphoric acid; while 
a ton of corn contains 8 pounds of potash, 3 pounds of lime, and 14 
pounds of phosphoric acid. Besides being rich in protein and min- 
eral matter, alfalfa is bully, which is a very desirable quality where 
young animals are being forced during the bone-forming period. 
Many breeders of purebred hogs find that their animals have excel- 
Jent characteristics in every respect except that of bone. Animals 
which have been inbred, or line bred, for a long period are likely to be 
small of bone and to have splay feet. A constant ration of alfalfa 
will be found to correct these evils and change the nature of the 
herd in a few generations at most. It is best to begin by feeding 
the dam on alfafa, so that her pigs may have a right start in life. 
It has happened in Kansas and Nebraska within the last ten years 
that there have been at least two seasons when a large part of the 
territory of these two States was deficient in corn of a quality satis- 
factory to feeders. The result was that many herds of hogs were 
carried through the winter almost entirely on alfalfa hay. When 
spring came it was found that the animals themselves were in good 
condition and that the litters of pigs were unusually large and strong. 

Tt must not be understood that alfalfa will furnish all of the 
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mineral matter that is needed for the proper development of the 
bones in the young pigs, They should receive all the corncob charcoal 
they will eat in addition to other feeds. This does not apply to the 
young of any other kind of animal, but does seem necessary in the 
case of pigs. 

The facts here stated have much significance to the hog breeders 
of the country when they consider that their best market for fine 
hogs now lies in the alfalfa country, Heretofore this country has 
been largely devoted to wheat growing and the farmers have not be- 
come noted as breeders and raisers of purebred stock, because of the 
firmly fixed belief in the minds of the early settlers that it was im- 
possible to raise hogs without corn. With the advent of alfalfa and 
its rapid gain in popularity, this region has opened up as one of 
the greatest stock-producing sections of our country and a section 
which has the advantage, with the aid of its alfalfa, of being able to 
produce marketable hogs in a shorter time and of better quality than 
any other region with which the writer is familiar, 

At the World’s Columbian Exposition, held at Chicago in 1893, a 
Kansas breeder of Poland-China hogs secured seven prizes on eight 


animals shown. These animals were pastured on rye and wheat dur-~ 


ing the late fall and winter months and were fed alfalfa during the 
other eight months in the year. Most of the Kansas hogs that won 
prizes at St. Louis in the Louisiana Purchase Exposition were raised 
on alfalfa pasture and hay. 

The Nebraska Experiment Station divided 20 pigs of uniform type 
and condition into 4 lots of 5 each and fed them on different rations. 
The result was that the lot which was fed on corn alone made an 
average gain of 0.93 pounds per day, that fed on corn and skim mille 
gained 1.57 pounds, that fed on corn and shorts gained 1.20 pounds, 
and that fed on corn and alfalfa gained 1,20 pounds. With the value 
of $7 per ton for the alfalfa hay, $12.50 per ton for the shorts, corn 
at 30 cents per bushel, and skim milk at 15 cents per 100 pounds (the 
usual prices at the time of the experiments), and an addition of 6 
events per 100 pounds for grinding the corn, each 100 pounds of gain 
in, the several lots of hogs cost as follows: Lot 1, fed corn only, $4485 
lot 2, corn and skim milk, $3.97; lot 3, corn and shorts, $3.53; lot 4, 
corn and alfalfa, $3.40. Tt will be seen by the figures given that the 
average gains made by the lots fed on corn and shorts and on corn and 
alfalfa were the same, but that the corn and alfalfa lot was 13 cents 
per 100 pounds cheaper than those fed corn and shorts, and $1.08 per 
100 pounds cheaper than the lot fed on corn alone. Stated in a dif- 
ferent way, the experiment shows that at the time and under the 
market conditions obtaining when it was conducted, skim milk made 


the corn bring 4 cents more per bushel, wheat shorts made it — 
tate like 


cents more, and alfalfa 9 cents more, This means that in a 8! 
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Nebraska the substitution of alfalfa for one-fifth of the corn that is 

fed to hogs would bring more than $1,000,000 per year of 
added wealth to the State. A slaughter test made of these pigs 
showed that the lot receiving alfalfa had a greater development of 
musele and of vital organs, and a test of the strength of the bones 
was made which showed that the bones of the corn-fed pigs broke 
at an average of 325 pounds, when the thigh bone was supported 
at each end and pressure applied in the middle by a testing machine, 
In the case of the corn and alfalfa pigs the average breaking strain 
was found to be 510 pounds. From these facts it is evident that 
the breakdowns which often occur in heavy corn-fed hogs are the 
fault of the feed rather than of the animal. This same experiment 
showed that the size of the bone was slightly greater in the corn-fed 
hog than in the corn and alfalfa fed hog, but the testing of the 
strength of the bones showed that the corn-and-alfalfa pig had much ~ 
deénser bone, and that these were enabled to withstand nearly 200 
pounds more pressure before breaking. 

In preparing alfalfa hay for hogs it is better to cut it early so that 
a larger proportion of leaves may be saved and consequently a larger 
proportion of protein conserved. As was heretofore mentioned, a 
Jate cutting, after the leaves have fallen somewhat and the stem 
hardened, is better for horses, but for pigs, especially growing pigs, 
the crop should be so harvested as to save the largest number of 
leaves. Experience teaches also that the third or fourth crop is bet- 
ter for pigs because it is softer and more palatable. It is always wise 
to provide some kind of a trough or rack with a floor in it for feeding 
alfalfa to hogs; otherwise the leaves, which are the most valuable 
portions of the plant, are lost by being trampled in the mud and the 
more woody proportions remaining are not eaten so greedily by 
the hogs. 

Alfalfa is an ideal feed for brood sows, and when it is so used the 
hard-luck stories about the loss of pigs, which are so frequent in the 
district where corn alone is fed, will not be heard. Experienced 
breeders as well as veterinarians both assure us that a thrifty condi- 
tion is the best preventive of disease. Hence it follows that the 
breeder and feeder who is liberal with his rations of alfalfa is not 
troubled so frequently or seriously with swine diseases. 


ALFALFA FOR SHEEP, 


Practically all that has been said about the value of alfalfa for cat- 
tle will apply when sheep are considered, except that sheep are mucli 
more susceptible to bloat from eating green alfalfa than are cattle. 
Hence it is that alfalfa as a sheep feed is used almost entirely in the 
form of hay. Sheep fed on alfalfa with proper grain rations and 
other roughness make the same rapidity in growth as do other 
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animals and have a larger yield of fleece. They also develop much 
younger, so that the sheep raiser who grows them for mutton can 
‘place them on the market much earlier than he can with any other 
combination of feed. Sheep are extremely fond of alfalfa, as are 
all domestic animals, and nothing has been discovered which will take 
its place in the developing growth of the animal and production of 
mutton and of fleece, but it must always be fed as a hay, 


OTHER USES OF ALFALFA, 


Alfalfa in its green state, or when used as hay or ensilage, is a first- 
class poultry food. Poultry will pasture on it during the summer 
and thrive. The considerable number of insects which they get 
while pasturing only adds a desirable item to their bill of fare and 
helps them in their development and their egg-laying powers, As 

~ alfalfa remains green throughout the winter, it makes an excellent 
winter pasture for fowls, although, of course, it will not do to allow 
them to pasture it closely or the crop will be injured if not destroyed 
In the winter season poultry which have access to stacks of alfalfa or 
to barns or sheds in which it is stored make a better growth and con- 
tinue egg laying much longer than do those which do not have access 
to it, Poultry will feed voraciously on the dry leaves of the alfalfa 
plant when they have access to it, and much of the fine material shat~ 
tered off from the hay in the hay mow may be used to great advantage 
in feeding them. As this shattered material is mostly leaves, it is the 
best part of the plant and can be fed alone or mixed with other feed. 
The nitrogenous element of alfalfa is just what is needed for the 
development of the young fowls, as well as for the production of eggs, 
and a number of so-called poultry foods are said to be composed in 
part of ground alfalfa, It is best for poultry to use the last cutting 
of alfalfa, as it is softer in texture, has a larger proportion of leaves, 
less woody matter, and is more succulent than any other cutting. 
While poultry of all classes will eat alfalfa hay, or at least the leaves 
from it, and thrive, it is undoubtedly a better practice to chop it or 
grind it and mix it with a grain ration. A good practice is to steep 
the alfalfa hay in hot water and let it stand for several hours before 
feeding. If this is done and the grain ration mixed with it, the effect 
is practically the same as though the birds were fed on the green 
alfalfa. Corn meal and ground alfalfa, steeped in hot water or 
steamed to soften it, makes an ideal balanced ration for winter poul- 
try feed. The real value of the alfalfa plant for poultry is not yet 
appreciated. 

In many sections of the West, especially on the plains of Kansas, 
Nebraska, and Oklahoma, farmers find a very profitable investment 
when they buy a few stands of honey bees. As the alfalfa grows rap- 
idly and blooms early, and as its season of growth is a long one, it is 
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THE TAPEWORMS OF AMERICAN CHICKENS AND 
TURKEYS. 


By B. H. Ransom, B. 8., A. M., 
Acting Zoologist, Burean of Animal Industry. 


The important subject of tapeworms of poultry has received but 
little attention in this country. Only one extensive paper concern~ 
ing these parasites has appeared in the United States, that of Stiles 
(1896), which is now out of print, and also somewhat out of date, 
especially in regard to American forms. This lack it is hoped will be 
supplied, in part at least, by the present article, which includes com- 
plete descriptions of all species of tapeworms now known to occur in 
chiekens and turkeys in this country, with a key for their identifi- 
cation, and in addition the following preliminary remarks, taken 
from Stiles, in regard to life histories, prevention, treatment, etc.> 


LIFE HISTORY AND SOURCE OF INFECTION. 


‘The life bistory of a number of forms is known. (The life history of none 
of the forms so far reported in this country has yet been worked out.) So far 
a8 yet worked out, the larval stage is in every case a cysticercold and lives In 
some tnvertebrate (snail, insect, crustacean, or worm). There are no grounds 
for believing that poultry can become Infected with tapeworms directly ee 
the eggs contained in the droppings. 

The life history of these worms agrees with the life history of other tape- 
worms; the ova of the parasites are yoided with the excrement and are swak 
lowed by an intermediate host; the six-hooked embryo (known as an onco- 
sphere) contained within the eggshell then bores Its way from the Intestine 
Into the body cavity of the intermediate host (a worm, shall, crustacean, or 
Insect) and develops into a larval form (known in this case as a cysticercoid), 
This larva develops into an adult worm when swallowed by a chicken, duck, 
Foose, ote, 

The known or supposed life history bas been based upon four different meth- 
ods of work, 1, e— 

(1) Experimental infection of the fowls by feeding to them known larval 
stages found in invertebrates, and thus raising the adult stage. 

(2) Pxperimental infection of Invertebrates by feeding to them the eggs of 
tapeworms found In birds, and thus raising the larval stage. 

(3) Comparison of the hooks upon the heads of adult tapeworms of birds 
with the hooks of larve found In Invertebrates, and thus associating the young 
and the old stages. 

(4) Wild speculation as to the intermediate hosts, based upon negative 
results and totally devold of any scientific foundation, 
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Of these four methods of work, the first two give positive proof of the life 
history when the experiments are successful; the third gives a probability to 
the statements, but not a proof; the less sald about the fourth method the better. 

Chickena are known to become infected with one tapeworm [Davainea pro- 
glottina, not yet reported In this country) through eating slugs (Liman). They 
ure supposed to become [nfected with a second [Davainea echinobothrida) 
through eating snails (Helix); by a third [Choonotenia infundibuliformis), 
through eating ties, and by « fourth [Am@botania sphencides, not yet reported 
in this country] through eating earthworms. 

Ducks are known to become infected with two worma through swallowing 
fresh-water crustaceans, and are supposed to become infected with three other 
tapeworms in the same way; another tapeworm is supposed to be transmitted 
to them through flies. 

Geese are supposed to become infected with five species of tapeworms by 
swallowing small fresh-water crustaceans, 

Nothing ls known In regard to the source of Infection of the tapeworms of 
Pigeons ond turkeys, but investigations In this field should be based upon the 
tapeworms of chickens 


‘THE RELATION OF THE TAPEWORMS OF WILD HIKDS TO THOSE OF THE DOMESTICATED 
POWLS, 


Only two of the chicken tapeworms have as yet been recorded for wild birds, 
but the majority of the tapeworms found In the domesticated ducks and geese 
are also recorded from closely allied wild birds, Besides these forms, however, 
many species have been described In wild birds which are not known to occur 
in the domesticated fowls. This renders the economle side of the question of 
aylan cestodes extremely complicated and demands a thorough study of the 
parasites of wild birds in connection with those of our domesticated fowls. 


SYMPTOMS AND PATHOLOGY, 


From 2 standpoint of symptomatology practically nothing Is known upon this 
subject. In general, however, it may be stated that aquatic birds are less 
affected by the presence of tapeworms than land birds, that young birds suffer 
more than old birds, and that, although a fowl may harbor a smal! number of 
tapeworms without showing any appreciable effects, a heavy infection injures 
the health and may result In death, as has been abundantly demonstrated by 
epidemics observed in different parts of the world. It has also been noticed 
that poultry are more severely infested in wet years than in dry years, and the 


general principles of parasitology. 
Ziirn (1882, p. 17) gives the symptoms as follows: 


If numerous tapeworms are present in the intestines of young or old fowls, 
4 more or less extensive intestinal catarrh develops, corresponding to the 
greater or less number of parasites present, 

The intestinal catarrh shows itself, especially in chickens and geese, as fol- 
lows: ‘The sick animals become emaciated, although the appetite is not espe 
elally disturbed. At times the appetite Is even increased. The droppings are 
thin, contain considerable yellow slime, and are passed in small quantities, but 
at short Intervals. The poultry raiser must direct his attention to these thin, 
slimy, and often bloody droppings, for if any treatment against the tapeworms 
to be undertaken this must be done as early as possible, In observing the 

it should be noticed whether tapeworm segments or eggs are present. 
eggs cun be seen, of course, only with the microscope. 


& 
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After a time other symptoms develop. The sick animals become doll 
remain apart from the rest of the flock, the feathers are ruffed, und 


is not 
water. When it rains, they ran under the eaves In order to catch water, and in 
winter are eager for Ice water. 

At reading this, some experienced poultry ralsers will probably reply that 
chickens which are not sick tr REA water, The droppings are also 
ie Sete eR a of these facts are known to me 
(Ziirn), At the same time I look with suspicion of tapeworms upon every 
chicken which shows an especial thiret for cold water, and, as for the 
Kad fowls infected with tapeworms have droppings mixed with mucus and 

and pass their exerements much oftener than other fowls do. 

‘The intestinal catarrh often ends fatally. 

U postmortem the body is seen to be thin and anemic. ‘The intestine gen- 
erally contains no food, the mucosa is soft and hyperemic and covered with 

yellow, more or less thick, purulent mucus. According to Hertwig, epl- 
leptic attacks are frequently noticed In chickens affected with Intestinal worms. 

The diagnosis by symptoms seems to me very uncertain, and although the 
symptoms described by Zlirn serve as an indication of the disease they can not 
be taken as proof. ‘The diagnosis by hunting in the droppings for segments of 
the parasite is less sitisfuetory than would be supposed, for it Is not rare to 
find chickens badly Infested with tapeworms when it has been Impossible to 
discover segments In the manure. This method Is rendered doubly uncertain 
because the color of the segments Ix about the same as the urine in the feces 
Microscopic examination of the feces for eggs ix quite a certain though not 
positive method for diagnosis of tapeworm disease of poultry, but tt is thor- 
oughly impracticable for the farmer to attempt It. The best method for the 
farmer to follow is to kill one of the sick chickens when he suspects tapeworms 
and to cut out the Intestine; he should then open the intestinal tract from the 
gizzard to the anus, In a bow! of warm water, and look for the parasites. 


TATEWORM-INYECTED FOWLS AS FOOD, 


None of the tapeworms of birds are transmissible to man in any stage of their 
development, and the presence of tapeworms in the Intestine of fowls does not 
In Itself warrant the condemnation of their bodies as an article of food, 


PREVENTION. 


From the nature ef the intermediate hosts (fresh-water crustaceans) of the 
tapeworms of the aquatic birds It Is evident that nothing can be done to prevent 
the fntroduction of larval tapeworms into ducks and geese, if these animals are 
allowed to visit ponds. Confining the animals to frequently flushed artificial 
tanks will, however, prevent tapeworm Infection. 

With ebickeus the outlook is somewhat better. An extermination of slugs 
will insure immunity against Davainea proglottina, but no precise directions 
ean be given to prevent chickens from becoming infected with other tapeworms 
until the life history of these parasites is better understood. It will be well, 
however, to keep chickens housed In the morning until the sun is well up and 
the ground is dry, for they will thus be less likely to meet with the supposable 
Intermediate hosts of other worms, 

Absolutely nothing can be done at present looking to a prevention of the trans- 
mission of tapeworms of wild birds to the domesticated fowls through known or 
unknown Intermediate hosts, except to prevent the domesticated ducks, geese, 
ete., from visiting ponds, 
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There is, however, considerable outlook for Improvement If different kinds of 
fowls ave alternated In sueceeding yeurs upon the same ground, or If the runs 
and yards of fowls are occasionally changed, 

The safest plan to prevent the spread of poultry worms would be to destroy 
the manure from infected fowls Tf one is not willing to do this, however, 
because of its commercial! value, he should at least tuke steps to prevent further 
Infection from Ht. Lf the slek chickens are confined to a comparatively small 
space, thelr droppings can easily be collected and placed in a strong barrel, to 
whieh the access of snails, slugs, worms, ete. should be guarded against. It Is 
not known how Jong the exgs of poultry tapeworms will live, but It seems very 
doubtful to me whether they could live many months In such a barrel [f placed 
ina dry spet, [t seems almost certain that they could not live through the win- 
ter, The temperature required to kill the eggs has likewise not yet been deter- 
tained, but probably 50° to 60° C. (122° to 140° F.) would suffice. Sulphuric 
acid (10 per cent) or quicklime fs an excellent disinfectant for feces containing 
eges of parasites, 

The proper care of the manure from infected fowls is unquestionably the most 
important preventive measure against tapeworm disease, 


‘The treatment of tapeworm disease in the domesticated fowls must for the 
present be more or less experimental, as the records In this line are extremely 
limited, 

‘The first rule to be carried out in all cases of diseased animals, whether chiek- 
ens, turkeys, geese, ducks, or others, is to isolate them from the rest of the flock 
and keep them confined until they have recovered. ‘The second rule is to destroy 
‘the droppings of all animals kuown to be Infected with parasites, or, if the 
Manure is needed as fertilizer, it should be treated in such a manner go a8 to 
kill the ova, These two rules can be easily carried out, and if a poultry raiser 
or a stock raiser is not willing to set aside a small yard for the isolation of the 
sick animals, where their droppings can be easily collected and taken care of 
every day, it Is almost useless for bim to administer anthelmintics to his fowls 
or other animals, 

‘The ehief drogs used ageinst tapeworms are extract of male fern, turpentine, 
powdered kamala, areca nut, pomegranate-root bark, pumpkin seeds, and sul- 
phate of copper (bluestone). 

Areca nut-—According to Zlirn, powdered areca nut is the best tapeworm rem- 
ely for fowls, but he calls attention to the fact that turkeys are unfavorably 
affected by this medicine. 

Ziirn advises the administration of powdered areca nut in doses of 2 to 3 
grims (= 30 to 45 grains) mixed with butter and made {nto pills, 

Liquid extract of male fern is very effectual against tapeworms. Hutcheon 
advises a teaspoonful for young ostriches 3 to 4 months old, to a tablespoonful 
for 4 full-grown ostrich; it may be made into 9 pill with four. 

Turpentine may be given to ostriches in doses of a deseertspoonful for chicks 3 
to 4 months old, to 2 tablespoonfuls for a full-grown bird; its action Is much 
more effective when combined with a purgative, such as linseed or castor ofl. 
(Hutcheon.) 

As a safe rule, we can adopt 1 teaspoonful (about 4. ¢. = about one-eighth of 
‘an ounce) to 8 teaspoonfuls (bout 12 ¢ c.. = about three-eighths of an ounce) 
as the dose for chickens, the size of the dose being determined by the size of the 
chicken. 


H. Doe. 467, 58-3——19 
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Powdered kamula—Meguin states that very good results followed the use of 


this drug. mixed with the food. against tapeworms of pheasants, Hutcheon 


advises for ostrich chicks 1 month old, 1 dram; 2 mouths old, 14 drams; 3 to 
4 months old, 2 drams; 18 months old, 1 ounce; a full-grown ostrich, 2 drams 
more. Tt does not require to be mixed with « purgative. Powdered kamala 
may be given mixed in a little milk or water or it may be made Inte pills with 
a little flour and water. 

Pumpkin secds—These, according to Zirn, are not well borne by turkeys and 
not always by chickens, but it would be well to experiment further with them. 
Pomegranate-root bark.—Very effective against tapeworms In ostriches, but 
must be given In large doses and followed by a purgativre, (Hutcbeon.) 
Perroncito advises the following treatment for tapeworms In chickens (dose 
for one chicken) : 

(1) Aloes (socotrine or caballine), 15 to 20 centigrams. The animal is fasted 
the same day. 

(2) Pumpkin seeds, 40 to 50, Administered to each chicken on the second 


day. - 

(3) Male fern, powdered, 100 grams. Mixed in bran. 

All of the above medicines should be procured 4s fresh as possible. Many 
failures In treating for tapeworms are due to the fact that old drugs have been 
used which had Jost their anthelmintic properties. 





Pic. 2.—Metralasthes lweida. Entire worm, Natural size. Original. 

Pig, 3.—Hymenoleple carioce, Botire worm. Natural size. Original. 

FG, 4.—Choanotania infundibuliformit, Entire worm, Natural size, 

Fro. 6.—Davatnen tetragons, Entire worm. Natural sixe, Original 

FIG. 6.—Dovatnea echinodothrida, Batire worm. Natural xiee. Original, 

¥ 16, 7.—Davainea eohiaodothrida. Portion of posterior end showing openings between 
the segments. Natural size. Original. 

¥1G, §.—Dovaines cestictiivs, EKnutire worm, Natural size, Original. 


While there is little information available to add to the above dis- 
cussion of treatment and prevention of tapeworm diseases in poul- 
try, our knowledge of the species of poultry tapeworms found in 
this country has advanced somewhat, so that instead of only two 
species, as reported in Stiles’s paper, there are six easily i 
species now known to oecur in American chickens and turkeys, 
which may be identified by means of the following key: 


The tapeworms of American domesticated ducks, geese, and pigeons have 
as yet not been Investigated. 
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Kew for the identification of tapeworms occurring in chickens and turkeys in 
the United States. 





2. Maximom width of worm, 1.5 to 25 mm.; genital pores irregularly alternate; 
hindermest segments longer than broad and containing a single large spher- 





Giget hand roar (oe tie. atc 41 o¢ the wentooath bade sits tha 
Re abeee A ne cece eens fills nearly the entire gravid 


Reiichaticni ‘armed withs single tow of 16 to/d0 hooks, Sou: tolbbicloapre hh 
long dorsal root and short ventral root__._ Choanotenta infundibuliformis. 
Rostellum armed with numerous small hooks, with short dorsal root and long 
SM TEAL BODE parece aces es ohare et Se ae Ss 
4 Suckers unarmed; ‘egga Hot grouped together ta egy capenien+ | in the hinder- 
most segments the uterus Is broken up Into numerous sacs, each of 
which contains a single egg; rostellum very broad (over half as broad aa 
the head) und fat or hemispherical, armed with 400 to 500 instable hooks 
‘Tt to 10 long: neck very short; anterior segments nearly as broad as or 
more commonly broader than head_—______________ . Davainea cesticilins, 
Suckers armed; eggs grouped together In numerous egg capsules__...-.._ 5 
6. Rostellom armed with a crown of about 100 hooks, 64 to Su long, arranged in 
a single row; hooks on suckers 8« to 8a long; genital pores unilateral, 
situated at or in front of the lateral margin of each segment; totale 
ees eee asin kab cedeaathneer ens amaakal Davainea tetragon: 
Pelee sh erie crea of bbc hocks, AUREL eee eae 
in a double row; hooks on suckers, 6 to 15 long; pores, irregn- 
larly alternate or rarely almost entirely unilateral, situated posterior of 
the middle of the lateral margin of each segment; cirrus pouch, flask 
suis gaa ey ha ee internet tere sted 
PES SB Fe ee et ee ae ee Davainea echinobothrida, 


Metroliasthes lucida Raxsom, 1900, 


SxnonrMx: Motrotiasthes iwoida Ransom, 1900, pp. 213-226, pl. 1%, figs, 1-0; pl. 
14, figs, 7-10, 

Srecrrro DIAGNOSIS; Metroliasthes: Length, 200 mm, or more, Width of 
strobila just behind the head, 0.6 mm.; greatest width, L5 to 2.5 mm. Most 
anterior segments five to six tlmes as broad as long; posterior segments about 
twice as long (2.5 to 3 mm.) as broad (1.5 to 1.8 mm.), Head flattened dorso- 
ventrally and broader than long, 0.75 mm, broad and 0.58 mm, long. Hooks 
and rostellum lacking, Suckers well developed, 0.2 to 0.25 mm. in diameter, 
situated somewhat anteriorly. Neck short, strobilation becoming apparent 
within a distance of 2 mm. behind the head. Posterlor border of each segment 
prolonged Into a short rim which overlaps slightly the anterior border of the 
following segment. Genital pores marginal and irregularly alternating, one 
pore in each segment located near the middle of the lateral margin in the 
younger segments; in older segments, posterior of the middle. Cirrus pouch and 
vagina are ventral of the dorsal excretory canal and dorsal of the longitudinal 
nerve and ventral excretory canal. 

Male reproductive organs: Testicles 304 to 100% in diameter, 20 to 40 in 
number, arranged in a mass extending transversely across the posterior portion 


274 BUREAU OF ANIMAL INDUSTLY—2lnt REPORT. 


of the segment between the exeretory canals. Hfferent canals from the testicles 
unite to form the vas deferens, which extends forward and forms a mass of 
colls In the anterior portion of the (young) segment at the base of the cirrus 
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cirrus pouch, armed with long powerful spins, 
+ Vagina comparatively straight, 6 to 9 in diameter; 
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rounded, with a convex, more or lesa lobulated, anterlor surface 
and a concave posterior surface, Shell gland posterior of the ovary. Posterior 


75 by 50” in diameter. The embryo is 30 in diameter, and its hooks are 20u to 
Q5u long, 


q 
Lire Aistory.—Unknown. 

Hosr.—Turkeys (Meleagris yallopavo) ;? chickens (Gallus domesticus), 
Location.—Intestine, 

GROGHAPHICAL DISTRIBUTION.—North America, Europe. 


This species seems to be the most common tapeworm of turkeys 
in this country. It is readily recognized by its unarmed head and 
the prominent spherical egg capsule in the middle of each of the 
oldest segments. Its presence in chickens is doubtful. 


Hymenolepis carioca (Magalhiios, 1898) Raxsom, 1902, 


Srxoxrmy: [2] Tonta evilis Dosanpix, 18454, p. 602.—Towia tetragona MOLIx, 
1858, p. 130 (In part).—Tenia sp. Conard in STiLes, 1894. pp, 59-00, pl, 21, Bge. 
275-278.—Davaines carioca MAGALHARS, 1898, pp. 449-451, flee. 7-12. —Tianta 
Conardé ZORN, 1898, p. 400.—Hymenolepis carioce (MagnihAes) RAxsoM, 1903, 
PP. 151-158, pl. 23, figs. 1-7, pl. 24, tes. 8-10. 

SPEctFIC DIAGNOStS.—Hymenolepis: Length 90 to80 mm. Breadth at neck 75 
to 1502, at posterior end 500% to 700". Segments three to five times or more 
broader than long throughont the strobila, Head flattened dorso-ventrally, 140 
to 1604 long, 1504 to 2154 wide, and 1004 to 1404 thick. Suckers shallow, 70” to 
90« in diameter, unarmed. Rostellum, unarmod, in the retracted position 25” to 
40 in diameter and 9)« to 100s in length, with a small pocket opening to the 
exterior in its anterior portion. Unsegmented neck portion of strobila 0.6 to 1.5 
mmm, long, Genital pores almost entirely unilateral, a single pore being located 
in each segment slightly in front of the middle of its right-hand margin. 


be 
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Male reproductive organs: Testicles three in number, normally two on the left 
and one on the right of the median line, On the doreal sido of the inuer end of 
the cirrns pouch the vas deferens is swollen intoa prominent seminal vesicle, 
which may attain a size of 70u by 604. Cirrus pouch in sexually mature seg- 
ments 120¢ to 175 long by 15 to 184 in diameter; almost cylindrical, slightly 
curved toward the ventral surface of the segment; on the outer surface about 20 


occupying the proximal 
the vas deferens within the pouch ix very slender, abont 14 in diameter and func- 
tions asa cirrus. Genital cloaca 12s to 88 deep. 

Female reproductive organs: Opening of the vagina in the floor of the 
genital cloaca, ventral and posterior of the cirrus opening. First portion of 
vagina very narrow, ly in diameter. A small vaginal sphincter 8 to 10u 
from the vaginal opening. On the inner side of the sphineter the vagina grad- 
ually increases in diameter, and in sexually mature segments is swollen out 
into 4 prominent seminal receptacle which extends forward to the anterior 
border of the segment and Inward « considerable distance beyond the proxiiual 
end of the cirrus pouch. Ovary fulntly bilobed or trilobed In the posterior halt 
of the proglottis, extending nearly across the segment when fully developed. 
Yolk gland spherical or ovoid, 80 to 40 In diameter, situated near the 
median line of the segment, and posterior and dorsal of the ovary, Uterus at 
first a solid cord of cells extending tranaversely across the segment along the 
anterlor border of the ovary; becomes hollowed out and grows backward on the 
dorsal side of the ovary; in gravid segments occupies vearly the entire segment 
and ts filled with eggs. Eggs in gravid uterus spherical or oval, with four 
thin membranes, the two middle membranes often approximated te form a 
single membrane; diameter of outer membrane 36” by 86 to 75“ by 70, of 
outer middle membrane 30” by 30u to b5u by 60x, of inner middle 
26u by 26 to 40u by 95u, of inner membrane Wye by 16x to 2 by ur, of oneo- 
sphore 18u by i4u to 27a by 104; length of embryonal hooks, 10 to 124, 

Lire ssToRY.—Unknown, 

Host.—Chiekens (Gallus domesticus). 

Location.—Smal! intestine. 

GROGRAPIECCAL DISTRINUTION.—North and South America, Europe. 

HMymenolepis carioca is readily recognizable on account of its very 
slender and almost threadlike form. It is very difficult to obtain 
complete specimens on account of the delicacy and fragility of the 
worm, and the head is commonly broken off and lost. Several thou- 
sand individuals of this species are sometimes found in a single 
chicken, and in such cases the health of the fowl is likely to be very 
seriously affected, The writer has seen one instance in which the 
entire small intestine from beginning to end was filled and completely 
occluded by a mass of these worms. 


OChoanotania infundibuliformis (Goeze, 1782) Rawsier, 1896, 


StwowyMy.—[) Glodws stercoreus Scorow (1772), p. 127—(7] Tania infundiowe 
tum Buocw (17700), p. 555, pl. 12, figs. 3-6 [probably in part synonymous with 
T. infundiouliformis Gocaze}.—[ 2) Tanta avium Cannas, 1781, p. 87, phe Ss 
29, 30.—[ 1] Tania artiowlis convidels [misprint for conoidets, ef. Bloch, 1782, 
table of contents] Broce, {782a, pp. 15-14, pl. 3, fics. 1, 2 [probably te pas 
synonymous with 7. infundibuliformia Goexe|—Tanie infundidvlifermis Gommm 
1782a, pp, 386-391, pl. BLA, Ogx 1-.—Tenia cuncata Barsou, 1780, & 100, 
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figs. 117, 118—[7] Tenia conoidea Scunaxx, 1783, p. 45 [Tonia articwlie 
if nerrati 


Goexe, 1782).—Alyselminthus infundiouléformia (Goeze) Leven, 1800, pp. 2T1= 
2T4.—Halyais infunsdibetiformts (Goewe) Gaver, 1808, pp. 346-347.—Drepani- 
dotenia infundibuliformis (Goere) Ratuiaer, 1893, p. 102—Choanotenta infun- 
dibuliformts (Goeze) Ratcurer, 1806, p. 159—Choanotania infwndivulum 
(Bloch) Coun, 1899, p. 421.—Monepylidium infundiduliformis (Gorse) Curnc, 
1008, pp. 364-954, pl. 11, figs. 72, 74-76, 83. - 

SPECIFIC DLAGNOSTS.—Choanotenia: Length, 20 to 200 mm. or more. Head 
small, rounded or conoidal, about 0.4 mm. wide. Rostellum 6f« to 00 wide. 
armed with a single row of 16 to 20 hooks 20” to 80u long, with long dorsal 
root and short ventral root. Suckers prominent, In preserved specimens elon- 
gated antero-posteriorly, major diameter up to 2504. Short unsegmented neck 
region somewhat narrower than the head. Anterior segments very short, the 
following funnel shaped, mach narrower at their anterior border than at their 
posterior border, posterior segments 1.5 to 3 mm. wide and nearly as long or 
somewhat longer, according to state of contraction, with convex lateral borders, 
and nearly as wide at the anterlor border as at the posterior border. Genital 
pores irregularly alternating, situated one in each segment in the anterior third 
of the lateral margin, usually under cover of the backward projecting posterior 
border of the preceding segment. Vas deferens and vagina pass between the 
excretory canals and dorsal of the nerye. 

Male reproductive organs: Testicles 25 to 40, massed in the posterior half of 
the segment. The vas deferens passes forward and in the anterior third of the 
segment forms a mass of coils which extends from the median line outward to 
the base of the cirras pouch. Cirrns pouch globular, 754 to 954 in diameter. 
The portion of the vas deferens within the cirrus pouch is somewhat coiled. 
Cirrus 550 to 70s longyarmed with long spines; outer surface of cirrus pouch 
forming the base of the deep genital cloaca also armed with spines. 

Female reproductive organs: Vaginal opening in the genital cloaca posterior 
of the cirrus pouch, Vagina les posterior of the cirrus pouch, and after cross- 
ing the ventral excretory canal is dilated to form an elongated seminal recep- 


portion of the middle field of the segment in front of the testes, extending, when 
Tully developed, nearly to the excretory canals on each side, Posterior of the 
ovary and shell gland, and ventral of the latter, is the large yolk gland, some- 
what elongated transversely, with convex ventral surface and concave dorsal 
surface. The gravid uterus fills most of the segment, extending beyond the 
excretory canals on each slide. r. 

Eggs oval, with a very thin membrane next the embryo, followed by a rather 
thick smooth membrane 40y by 824 to 454 by 86u in diameter, and one or two 
outer membranes, very thin and wrinkled in preserved material. Diameter of 
outer membrane 654 by 40 to 60% by 45”; at each pole of the outer merm- 
brane a delicate appendage. Embryonal hooks 18« long; embryo 32u by 23 
in diameter. 

Lire Histony.—? Intermediate stage in the common house fy, 

‘Hosts.—Chickens (@alius domesticus) ; migratory quai! (Coturnix coturnia), 

Locarton.—Small Intestine, 

GrOGRAPHICAL pisTRIsUTION.—Burope, Africa, North and South America. 


Tapeworms from ducks and pigeons have been assigned to this 
species, but its presence in these hosts is open to question. Cysticer- 
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coids showing many of the characters of the adult tapeworm head 
haye been found in flies, but it has not been determined experimen- 
tally whether or not these cysticercoids represent a stage in the life 
history. 
Daveinea tetragona (Molin, 1858) BLaxcttanp, 1891. 
tetragona Moutx, 1858, p, 139,—Davainee tetragona (Molin) 
Braxchanp, 1891, p. 486, fig. 15 [lo Pasty tans botriopitie Piana of 
Ptiirert, 18920, pp. 75-78, pl. 1, figs. 1+ [misdetermination]—Tania bothrio- 
plitie Plana of Prtrrr, 1802¢, pp. 249-294, pls. 1-10 [misdetermination].— 
we tefragona (Molin) DIAMARR, 18988, pp. 480-488 [miaprint}.—[?] De- 
eainea paracehinobothrida MAGALHARS, 1898, pp. 443, dad. 

Srrcrric pragNosis.—Davainea: 10 to 250 mm. long by 1 to 4 mm. broad, 
these dimensions yarylng with age and state of contraction. Head 17%a to 
2504 in diameter, with retractile rostellum 504 to 70 in diameter, armed with 
& crown of about 100 hooks arranged in a alngle row. Suckers oval, 504 to 904 
in diameter, armed with 8 to 10 rows of hooks. Rostellar hooks 64 to 8 
jong through longest axis, hammer shaped, with long ventral root and sbort 
dorsal root, prong short and recurved. Acetabular hooks of various sizes, from 
Bu to Su, measured through longest axis, with long, thorn-like prong, dorsal 
root very short, ventral root longer than dorsal root, but shorter than prong. 
Neck usually long and slender. Segments trapezoidal and imbricate, edge 
of strobila serrate. Ultimate segments usually longer than broad, bell shaped. 
Genital pores unilateral, situated one in each segment, at or in front of the 
middle of the lateral! margin, frequently marked by a papilla. Male and 
female canals pass on the dorsal side of the nerve and excretory vessels, 

Male genitalia: Testes 20 to 30 in median field surrounding the female glands, 
most of them lying on the aporoae side of the latter. Vas deferens les in 
anterior third of segment, begins near the median Mne, and extends in a much 
convoluted course laterally to the base of the cirrus pouch, which it enters and, 
after a few coils In the basal portion of the latter, becomes transformed Into 
the cirrus. Cirrus pouch pyriform, T54 to 1004 in length. Basal portion 
surrounded by a prominent layer of longitudinal muscular fibers, neck with a 
thick layer of transverse fibers. Cirrus without apparent spines. 

Female genitalia: Ovary in middle of segment. Yolk gland posterior of 
ovary, irregularly reniform, slightly longer in its transverse axis, about 1004 
in diameter. Shell gland prominent, 50 In diameter, immediately in front 
of yolk gland, Vagina begins at the genital pore posterior of opening of cirrus 
pouch, at first very slender but at a distance of Ie to 254 swells out int a 
thin-walled tube, functioning as a seminal receptacle, which extends trans- 
versely across the segment and joins the oviduct on the dorsal side of the 
ovary near the median line. The oviduct, after being Joined in the shell gland by 
the yitelloduct, proceeds forward and ends on the dorsal side of the ovary, A 
definite and persistent uterus Is not developed. The eggs as they pass from the 
distal end of the oviduct become embedded in a fibrous and granular masa, 
which gradually fills up most of the segment, This mass divides Into 50 to 100 
portions to form egg capsules, each surrounded by a membrane and contain- 
ing 6 to 12 or more eggs. The egg Is surrounded by three envelopes—an inner, 
close to the onchosphere; a middle, folded; and a smooth outer envelope. 
‘The onchosphere measures 102 to 144 In diameter; the outer envelope from 
254 to 50u, 

Live sisTony.—Unknown., * 

Host,—Chickens (Gallus domesticus). 

GrooRAPHICAL DISTRIBUTION.—Durope, Asia, North and South America. 


& : | 





280 BUREAU OF ANIMAL INDUSTRY—2lst REPORT. - 


442, 443, 4H44.—1 7] Davainen parocchinobotirida Macaintins, 1888, pp. 443, 
444.—Tenla tetragone botrioplitis Punnoxcizo [7 1901], p. 268 [as a varlety of 
T. tetregona Molin). 


© Sexcrrte pracxosts—Darainea: Length, up to 250 mm.; width, 1 to 4 mm, 
Head, 2004 to 450 in diameter, with retractile rostellum 1004 to 150 in 
diameter, armed with a crown of about 200 hooks arranged in two ranks. 
Suckers round or oval, 9 to 2004 in diameter, armed with 8 to 10 rows of 
hooks. Hostellar hooks similar in type to those of D. ftetragona, but larger, 
measuring Ie to 18 In length. Acetabular hooks likewise similar to those 
of D. tetragona, but also larger, the largest measuring from 12” to Wu over 


fetragona, but with serrate border more pronounced. Ultimate segments In 
preserved specimens differ also from those of fetragona, being less elongate and 
frequently marked by a median constriction, Owing to this constriction the 
adjacent borders of the most posterior segments pull apart in the median line 
and remain joined only toward the sides, giving rise to a median series of 
openings through the posterior portion of the strobila. Genital pores lrregu- 
larly alternate, or sometimes almost entirely unilateral, situated one in each 
segment posterior of the middle of the lateral margin. Male and female canals 
pass on the dorsal side of the nerve and excretory vessels. F 

Male genitalia: Testes 20 to 30, arranged in median field as In tetragona. 
Vas deferens similar to that of fetragona. Cirrus pouch flask-shaped, 1504 to 
180, Im length, Basal portion globular or ovoid, surrounded by a thick layer 
(10) of longitudinal muscle fibers, inside of which is a thick layer (the to 
204) of transverse fibers. Neck of pouch measures 50 to 754 In length by 
154 to 20# in diameter, surrounded by a layer of transverse fibers, thickened 
at the distal end of the pouch to form a sphincter. According to Mégnin, the 
cirrus is armed with minute spines. 

Pemale genitalia —Female organs as in D. tetragona. Eggs similar in size 
end structure. 

Lire mrsrory.—Unknown. According to Piana (1882) its supposed larva 
occurs In snails, 

Hosr.—Chickens (Gallus domesticus), 

GwognaruicaL DIsTEmUTION.—Europe, Asia, Africa (Pasquale, 1890), North 
and South America, 


Davainea echinobothrida and the preceding species (DP. tetragona) 
have been frequently confused on account of their great similarity 
in appearance. 

D. echinobothrida, however, when fully matured is generally some- 
what larger. The head, rostellum, suckers, hooks, and cirrus pouch 
are larger, the rostellar hooks are more numerous, the neck is shorter 
and thicker, and the genital pores are usually irregularly alternate, 
and situated i in the posterior portion of the segments, those of D, 
tetragona being unilateral and situated at or in front of the middle 
of the segments. 

An important characteristic of D. echinobothrida is the nodular 
disease of the intestine which it causes, a condition liable to be mis- 
taken for tuberculosis. This disease was first recorded in the United 


States by Moore (1895), from whose article the following extracts” 


are made. 


_ ail 
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‘The nodules were Jnvarlably more numerous In the lowest third of the small 
Intestine. They occasionally appeared, howeyer, in small numbers in both 
‘the duodewum and colon. The larger and to all appearances older nodules 
were found In the Heum uear the ceca, 

Tn the badly affected portion the nodules gave the appearance of closely set 
protuberances, varying In size from barely perceptible areas of elevation to 
bodies 4am, (} inch) in diameter. In some Instances they appeared to over- 
lap one another. When separated by a band of normal tissue they were round 
or somewhat lenticular in form. In the latter case the long diameter waa 
usually transverse to the long axis of the intestine, The larger nodules were 
of x pale or dark-yellowlsh color, while the smaller ones varled in shade from 
the more highly colored areas to the neutral gray of the normal serosa. To the 
touch they gave the sensation that would be expected If the subserous and mus- 
eulir coats were closely studded with small, oval, solid bodies. The mucosa 
presented similar elevations. Attached to the mucosa over the nodules were a 
uumber of tapeworms, There were also in the more advanced vases a varlable 
number of small (0.5 to 1 mm.) areas over the larger nodules in which the 
mueosa had sloughed, leaving smal! ulcerated depressions. 

“The larger nodulea contained a greenish-yellow necrotic substance, which 
appeared In the advanced stages as a sequestrum with a roughened surface. 
On seetion it has a glistening, homogeneous appearance. Surrounding the ne- 
crotle substance was # thin layer of Snfiltrated tissue. The smaller nodules 
contained & more purulentlike substance and the sinallest appeared to the naked 
eye as areas of Infiltration, Sections of the affected Intestine showed upon 
microscopit examination that the beads of the tapeworms had penetrated the 
mucous membrane and were situated in different layers of the intestinal wall. 
They were frequently observed between vill, As would be expected, the heads 
were not readily detected Im the necrotic masses contained In the larger nodules, 
but were almost Invariably seen In the amaller ones, In a few sections the tape- 
worm could be traced through the inucosa to the nodule in the muscular tissue 
in whieh its bead appeared. In the earlier stage of the nodular development 
there !s a cell infiltration about the head of the worm, This process continues 
until the infiltrated tissue reaches a considerable size. 

The worms attached to the mucosa were usually small A larger form was 
commonly found in the intestinal contents, Although macroscopically they 
appeared to be different, Doctor Stiles found that they were presumably of the 
same species, 

Beonomic isrorTance.—The importance of this disease is much greater than It 
at first appoars, a8 the close resemblance of the nodules to those of tuberculosis 
renders it of much significance from a differential standpoint. As the Intestines 
are stated to be frequently the seat of the specific lesions of tuberculosis In 
fowls, it is of the greatest importance that a thorough examination be made 
before a positive diagnosis Is pronounced. There are already several statements 
concerning the presence of tuberculosis In fowls in which the data given are not 
sufficient to differentiate the disease from the one here described. A somewhat 
unilogous disease of kheep crused by a nematoid (Asophagostome columbianum 
Curtice) bas Jed to the deliberate destruction of many animals, the owners 
believing that tuberculosis was belng eliminated from their flocks. 

As the Inguiry into the cause of poultry diseases becomes more general it is 
probable that this affection will be occasionally encountered, and unless its 
nature Is recognized it may in some instances, Ilice the sheep disease, lead to an 
unwarranted destruction of property. 

Tn addition to Its Importance In differentiating tuberculosis It Is In Itself a 
malady worthy of careful attention. The fact that it has already appeared In 
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two flocks in the District of Columbia, and also In the States of North Carolina 
and Virginia, shows that the infesting cestode is quite widely distributed In this 
country. It ls highly probable that the total loss it occasions, both from deaths 
and from the shrinkage of poultry products, due to the chronic course of the 
disease it produces, lx very large, 
Diaenosis.—Tuberculosis is, 18 before stated, the only known disease for 
whieh this affection is Hable to be mistaken, and it is of much importance that 
the two diseases should not be confounded. ‘The diagnosis has not in my exper!- 
ence been dificult, as in every case the attached tapeworms were readily 
detected upon a close examination of the intestinal contents or of the mucous 
membrane of the infected portion of the Intestine. However, the worms are 
quite small and could easily be overlooked in a burried or cursory examination. 
Tn case of doubt, If the affected Intestine Is opened and the mucous surface 
washed carefully in 2 gentle stream of water, the small worms will be observed 
hanging to the mucous membrane. This discovery, In the absence of lesions in 
the liver or other organs, would warrant the diagnosis of the tapeworm dis- 
ease, Although much is written concerning tuberculosis in fowls, especially in 
Europe, the investigations of poultry disease by this Bureau have thus far 
shown that it Is not common among fowls in this country. 


Davainea cesticillus (Molin, 1858) Biraxcitanp, 1891, 


SxxontMy.—Tania infundidultformis Goexe of DUsAnDIN, 1845, pp. 586-587, pl. 9, 
Og. A [misdetermination].—Tania cesticiilva Motrn, 1858, p. 139,—Devainee 
cesticiitua (Molin) Buaxcranp, 1891t, p. 434, Og. 11. 

SPECIFIC DIAGNOSIS.—Davainea: Length, 10 to 100 mm. Maximum width, 1. 
to3mm. Head cylindrical, sometimes spheroidal, 0.3 to 0.6 mm. wide and 0.2 to 
04 mm, long, Suckers unarmed, about 0.1 mm. In diameter. Rostellum broad 
and flat‘or hemispherical, 0.25 to 0.35 mm. wide, armed with a crown of 400 to 
5004 hooks, which are very {nstable and eusily lost, arranged In two ranks, 
Hooks 8 to 104 long, with short dorsal root and long ventral root, Neck very 
short. Anterior segments three to five times as broad as long; the following 
increase In alze until they become equal In Iength and breadth and finally even 
longer than brond; borders overlapping. Genital pores irregularly alternate, 
one In each segment, somewhat in front of the middle of the lateral margin in 
young segments and nearer the middle in older segments. Vagina and eirrus 
pouch pass dorsal of the two excretory canals and nerve, 

Male reproductive organs: Testes, 20 to 30 in the posterior portion of the seg- 
ment. Vas deferens much colled before entering the base of the cirrus pouch, 
also colled within the latter. Cirrus pouch ellipsoidal, 1204 to 150u long by 
Sd to 704 wide. Cirrus when protracted, 104 in diameter, armed with minute 
spines, and with a bulbous enlargement 204 in diameter at its base, where it 
becomes continuous with the cirrus pouch; length when fully protracted, 150, 

Female reproductive organs: Vagina is enlarged before reaching the median 
line Into a small seminal receptacle. Ovary occuples the middle field In front of 
the testes. Yolk gland and shell gland posterior of the ovary, ventral and 
dorsal, reapectively, in relative position. 

Uterus develops at first In front of the ovary; gradually increasing in slze, lt 
finally oceuples most of the segment and frequently extends laterally beyond 
the excretory canals. In the oldest segments [t becomes divided Into compart- 
ments or capsules each containing a single egg. Embryo, 36u by 274 in diame. 


soir authors state about 200, but apparently bave underestimated the 
bumber. 
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¥1G. 27.—Metroliesthes twcida. Gravid segment. Enlarged. After Ransom, 1900, pl. 14, 
fis. 7. 


P10, 28.—Nymenolrpis curioca. Gravid segments. Enlarged. After Ransom, 1902, pl. 
24 fig. 9. 

P19, 20.—Choanotanta tnfundituliformis. Gravid segment. Enlarged. Original. 

P16, 80.—Daraines tetragona, Gravid segment. Kolarged. Original 

Fic, $1.—Davatnca echinobothrida, Gravid segment. Enlarged. Original. 

Pra. 82.—Davelnea cesticilive, Grayid segment. Enlarged. 
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ter, with a very thin membrane closely adherent to its surface. The embryo is 
further enveloped by a thicker smooth membrane, oval In shape, 454 by 40% in 
diameter, with a filament at each pole attaching to a thin outer wrinkled mem- 
brane about G54 by 50u in diameter, and finally the egg is surrounded by a 
capsule composed of an outer and inner membrane, the latter closely adherent 
to or fused with the outer egg membrane and the former more or less widely 
separated from the latter and connected with it by a number of septa. 

LiFe HISToRY.—Unknown. 

Hosts.—Chickens (Gallus domesticus), turkeys (Meleagris gallopavo). 

Location.—Small intestine. 

GEOGRAPHICAL DISTRIBUTION.—Europe, Asia, Africa, North and South America. 


The principal points among the details given in the diagnosis by 
which this species may be most readily identified are the head, with its 
broad, flat rostellum, the width of the most anterior segments usually 
greater than that of the head, and the eggs distributed in individual 
egg capsules in the posterior segments of mature worms. 


INCUBATION AND INCUBATORS. 


By Ricuakgp H. Woop, M. D., 
Twining, Mich. 


PRELIMINARY REMARKS. 


During the past century great progress has been made in nearly all 
lines of agriculture, and poultry raising, now recognized as an im- 
portant branch of agriculture, has advanced with other lines. It has 
become a trade, an art, and a profession. Nor has any other nation 
made greater progress in poultry raising than has the United States. 
Poultry raising has been given abundant space in our agricultural 
journals and place in our leading agricultural colleges. 

This article deals entirely and exclusively with the hatching of 
eggs, or incubation, natural and artificial, and to be complete it 
must treat of both the egg itself and the means employed in hatching. 

Many farmers regard the incubator proposition as one out of their 
line of study and practice. To them natural incubation is too simple 
to demand consideration and artificial incubation is too complicated 
for anyone but an expert. To bring the farmer into closer sympathy 
with this article it may be well to state that the writer has taken a 
great and active interest in the subject of incubation for the past 
thirty years; and, while he has been successful, he has made some 
failures and met with some disappointments, just as others have 
done and as many will do until by study and practice they acquire 
that skill which after all is fully as necessary to success in other lines 
as in this. 

IMPORTANCE OF THE INCUBATOR. 


Poultry raising is one of the important features of farm work. 
The incubator is an important factor in poultry raising. It is a 
success; it has come to stay; and the time is not far distant when it 
will be as necessary upon every farm as is the plow, the mower, or the 
separator. It is a machine the operation of which is simple. It 
calls for no hard or heavy manual labor. A woman, a child, or 
even a crippled or invalid member of the household may learn to 
operate an incubator easily and successfully. To make this possible 
and to bring a practical knowledge of this subject to every farmer or 
other interested person in our land, is the aim of this article. 
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In order to make this article of the greatest value to all, it must 
appeal to the manufacturers of incubators as well as to the users of 
them. Hundreds of most excellent incubators are being made and 
sold, but-they are forced to compete with almost as many that are 
inferior and imperfect if not positively defective. Now, every imper- 
fect machine put out is a serious damage to the incubator business. 
The purchaser of an inferior machine, failing to secure good results, 
sets aside his incubator and informs his neighbors that artificial 
incubation is a failure. On the other hand, the purchaser of a good 
machine—one properly made and adapted to its work—is so apt to 
be pleased with his success that he encourages his friends and neigh- 
bors to undertake raising chickens with incubators. At this point it 
seems proper to answer the question, asked so frequently, “Is there 
not some danger that so many will embark in this business that it 
will be overdone, and the markets be overcrowded with poultry and 
eggs?” Answer: No; the demand is constantly increasing, and 
more production will be followed by increased consumption. As fast 
as a regular supply can be depended upon, to the same extent will 
consumers learn to avail themselves of that sapply. 

Again, not everyone who has gone into the poultry business will 
remain in it. Many will not find it to their liking, while others 
will not have sufficient energy and persistence to learn its details. 
The poultry business is one of the most stable lines of business in the 
world to-day. Its products are always in demand in every town 
and city in the world. No prejudice of religion or caste stands in 
its way. Sales are not limited as to locality or season. When the 
use of the incubator becomes known, when common farmers become 
acquainted with its management and its many advantages, then will 
the public learn that the supply of poultry products is regular, and 
then will the use of these products be greatly increased. 


A STUDY OF EGGS FOR INCUBATION. 


First in order, then, comes the study of the egg itself. The writer 
does not propose to enter into an essay upon embryology. It will be 
sufficient for our purpose to say that the egg must be fertile, or hatch- 
able, and this brings us at once to the subject of fertility. 

An egg receives its fertility from the male bird, but the condition 
of the female at the time of laying has much to do with the hatching 
quality of the egg. This should not be regarded as a statement of a 
far-fetched notion, but as a fact that has been noted and demonstrated 
lime and time again in the writer’s own experience. The laying hen 
must be healthy and properly fed or she can not produce an egg 
eapable of carrying the germ to a successful hatch. Hens kept in 
unhealthful quarters or too closely confined are not likely to lay eggs 

H. Doc, 467, 58-3——20 
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that will produce strong, healthy chickens, if indeed they produce 
any whatever. Hens suffering from disease or infested with vermin 
may lay, but eggs from such hens will rarely hatch, and even if they 
do so the chicks will not be likely to mature into vigorous or growthy 
fowls. Hence in order to secure hatchable eggs the hens must be 
healthy, have plenty of outdoor exercise, and be fed upon an assorted 
or balanced ration, An exclusive corn diet will not make for fer- 
tility. Fowls in confinement must have a mixed diet and plenty of 
grit and bone, with meats, clovers, or other substances in the line of 
nitrogenous food. They must be kept free from lice and must have 
plenty of litter, straw, hay, chaff, or leaves in which to serateh. 
Fowls having free runs need less attention to diet and are more apt 
‘to lay fertile eggs than fowls closely imprisoned. Many different 
ideas prevail as to the number of hens that. should be allowed to a 
cock. In this matter much depends upon the breed of fowls, much 
depends upon the way the fowls are kept, and much depends upon 
their ages and condition, One should exercise some oversight as to 
tke matings of his fowls and regulate the size of his breeding pens 
accordingly. With most breeds we get a larger percentage of fertile 
‘eggs from a mating of a number from ten to twelve hens to one cock. — 
Eggs may be fairly safe from a pen of twenty hens with one good, 
vigorous, young male bird. Some advise keeping but two or three 
hens with a cock, but in the writer’s experience such matings are gen- 
erally unsatisfactory. The male will so worry and annoy his small 
flock that but few eggs will be produced and few of them will be 
fertile. Besides this, two or three hens confined in this way are apt 
to become jealous, nervous, and quarrelsome. The same cock, if 
given a larger flock, will keep them harmonious and contented. With 
these ideas in mind it is safe to recommend that a breeding pen shall 
consist of from seven to fifteen hens and one cock, and the latter 
should be strongly bred, in good health, and known to be vigorous. 
But some recommend keeping more than one male bird in a flock, 
ingles tenths oad torelechtoahatetadaRaelta 
and convenient coop in which to keep one of the cocks, and then b 
system of catching up one cock and releasing the other every 

give each one alternately a day of rest or a day upon the i 
Another advantage in this system is that the cock has a chance to feed 
by himself part of the time and can be kept in a more thrifty and 
vigorous condition than if upon the walk all of the time. 

Tt is highly necessary that the amateur or the novice shall be 
impressed with the fact that the fowls from which eggs are saved 
for hatching must be strictly healthy, must have a reasonable 
of exercise in the open air, besides an abundance of strictly 
and pure water, and a great variety of wholesome food. Even ana 
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the most favorable circumstances the eggs will vary to the extent 
that there is room for selection. Select eggs of a medium size and, 
an average as to color and shape. Let the selection be influenced 
by the average product of the hen or breed. An unusually large 
egg for the breed or hen may be a monstrosity and can not be ex- 
pected to hatch, An unusually small egg may be defective and 
should not be incubated. An egg of unusual length or one of un- 
usual rotundity should not be placed under a hen nor in an ineu- 
bator. An even, uniform lot, assorted as to size, color, and shape, 
will be apt to give the best results, Freshness is a prime necessity. 
While an egg six weeks old may hatch, the chick will be weak and 
hard to raise, Fresh eggs hatch earlier, and the chicks from them , 
are stronger than those from older eggs. As a rule, eggs more than 
twelve days old should not be placed in an incubator. This is one 
of the reasons why eggs from a flock numbering from ten to twelve 
hens are more apt to hatch than are eggs from a flock of only three 
or four hens, They do not have to be stored so long before getting 
a sufficient number for a setting. Eggs for hatching should be 
clean; if not clean they should be washed in tepid water and care-~ 
fully dried with a clean, soft cloth. This washing does not injure 
the egg, but it must be done quickly and carefully, or the jarring of 
the contents may ruin it for hatching, As fast as the eggs are 
washed and dried they should be covered with a layer of clean cloth 
or absorbent cotton to prevent their becoming chilled. It is good 
practice to stand the eggs in a cool quiet place, each with the large 
end uppermost, for a period of twelve hours before placing for incu- 
bation. This balances the yolk in the center and locates the air cell. 

Tn this connection it is well to bear in mind that eggs laid the day 
they are set will hatch several hours earlier than those that are a week 
older. 

Eggs waiting for incubation should be kept at a temperature of 
about 60° F., although they will stand a variation of temperature 
from 40° to 100° F. They should not be allowed to dry out, nor 
should they be exposed to a current of cold air, steam, or vapor. 
During storage, eggs for incubator use should be partly turned 
every day. A little attention to these simple directions will make 
quite a difference in the possibilities of fertile eggs and will greatly 
angment the percentage of chicks. e 

Tt is poor practice to set eggs of more than one kind or breed 
together in the same machine, for eggs of different kinds vary in 
thickness and strength of shell and in the amount of heat and 
moisture required. 

So much, then, for the subject of fertility, all of which can be sum- 
marized in the following brief maxims: The breeding stock must be 
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healthy and properly fed, watered, and exercised. Eggs must be 
carefully and promptly gathered and cared for. The egg has as 
much té do with the result of incubation as has the incubator. The 
machine should not be blamed for failing to hatch a defective egg. 


The history of incubation is rather obseure. Natural incubation, 
which is dependent upon the instinct of the mother hen, seems to be 
conducted by the modern hen in just about the same manner as that 
of the barnyard fowl of fifty or more years ago, Artificial incuba- 
tion, or hatching by machinery, is known to be an old idea, and 
yet very little information upon original processes is to be found in 
our libraries, Eggs were hatched by artificial means centuries ago. 
Machines were invented and used suceessfully for this purpose by 
the Egyptians long before the Christian era. Very recently some 
of these hatching ovens have been found by explorers. Some of 
them depended upon the customary fuel for their supply of heat, 
while others relied upon stones heated in the sun, and some, even, 
were found that obtained the necessary heat from lamps. Besides 
the above sources of incubation heat, mention can be made of decom- 
posing animal and vegetable matter used long ago with unknown 
success, Not many winters ago the writer had the pleasure of fork- 
ing out a live and healthy chicken from a heap of compost near the 
door of his stable. Numerous other instances of accidental incuba- 
tion have been related, and man’s ingenuity has been exercised to 
devise machines and methods that will insure the transition of the 
dormant egg into the living chick, 

The whole theory of incubation is based upon the fact that, if a fer- 
tile egg is kept for a sufficient period of time under certain conditions 
of heat, moisture, and position, it will be transformed into a ss 
fowl. 

The period of incubation varies with different species of fowls 
The average period of natural incubation is a little over twenty, or 
xbowt twenty-one days, for the egg of the common hen. This period 
may be somewhat shortened or prolonged by variations in the con- 
duct of the mother hen, and possibly by changes in the weather. 
Should the weather be moderate and the.hen quiet and faithful, we 
need not be surprised if the eggs are all hatched by the close of the 
twentieth or even the nineteenth day. Again, if the weather be 
extreme or the hen restless and neglectful, we need not look for all 
the eggs to hatch until the close of the twenty-first or the beginning 
of the twenty-second day. The same applies to eggs from other 
fowls, except, of course, that each has its own period of incubation, 
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subject to the variations mentioned. The following table is accepted 
by most poultry men and writers upon natural history and is approxi- 
mately correct: 

Period of incubation, 

















Tn spite of all notions to the contrary, the process of hatching can 
be suspended and held in check for several days without total destruc- 
tion of the germ. This fact is of practical importance and, if 
remembered, may save the breeder a good hatch when, because of 
some accident or oversight, a lot of eggs has been left without outside 
heat and allowed to cool. Such eggs, if placed at a proper tempera- 
ture, may hatch fairly well, provided this temperature is maintained 
a few days longer than the usual period of incubation. The writer 
has known hatching to be delayed to the twenty-second and, in one 
instance, until the twenty-fourth day by accidents to his incubators. 
Hence, where accidents of this kind occur it is wise to keep the eggs 
warm a day or two overtime, with the expectation that, while inca- 
bation may be delayed, the germ is still alive and will develop. This 
brings to mind one of the greatest advantages of the ineubator to 
the farmer or the farmer's wife—to people who are aceustomed to 
rely upon the mother hen and prefer to raise chickens by natural 
incubation. Many times the hen will get sick, will die, or without 
any apparent excuse will leave the nest, and unless another hen is 
ready to take her place the eggs will spoil. A small incubator in 
the house will be found useful upon such occasions. The eggs can 
be removed from the nest and placed in the warm incubator and 
hatched or kept there until another hen is ready to take up the work. 
For this purpose alone an incubator is worth its price to any farmer 
who raises poultry. Many times has the writer saved valuable 
clutches of eggs by the use of one of these machines when it was 
found some perverse hen had deliberately abandoned her nest. 


THE INCUBATOR. 


The egg, its fertility, and period of incubation being now disposed 
of, the next item for consideration is the machine used in artificial 
hatching, or the incubator, There are so many different kinds of 
machines used in hatching eggs that a description of all of them is 
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this reservoir, or body of the lamp, should be a good, strong handle 
large enough for the hand of the operator. Better no handle at all 
than one that is slender, sharp-edged, flimsily attached, or too small for 
the use of more than one or two fingers. Select a lamp with a handle 
that is broad, strong, smooth, and firmly attached. The lamp is for 
use, and it should be built to stand handling. It must be strong in 
order that it may be convenient. 

The burner—The burner is the very important part of an ineuba- 
tor lamp. It should be made with the greatest regard to stability 
and accuracy. The flat-wick tube is the most common, and, when the 
burner is properly constructed, it answers every purpose. But many 
manufacturers are careless about the quality of their burners, and are 
sending out flimsy and poorly made articles that are difficult to 
manipulate and are imperfect in action, A little carelessness in 
selecting a burner has led to the condemnation of many a good incu- 
bator. The burner should be made of good material, such as brass or 
copper, and never of poor material, such as iron or plated tin. The 
wheel or lever used in raising and lowering the wick must be stout, 
large enough for its purpose, easy to find, and must turn exactly and 
easily. Never waste any time upon a burner that does not work 
promptly and readily, so far as the wick is concerned. If it turns 
hard, or does not turn to the thirty-second of an inch, it is useless and 
will cause trouble. 

The tube holding the wick should be strongly made of material that 
will not break, spring, or bend, and it should be so adjusted to the 
size of the wicks furnished with the outfit that the wick ean pass up 
and down freely without pinching or binding On the other hand, it 
should not be so large or loose as to allow the escape of gas along the 
side of the wick. In one case the pinching of the wick will interfere 
with capillary attraction, and in the other the looseness of the wicl 
will cause an uncertain or unsteady flame. The wick tube should be 
perfectly true and smooth across the top. A rough edge with 
notches, depressions, or projections of metal or brazing will make it 
difficult to trim the wick; and a poorly trimmed wick gives off an 
uncertain degree of heat. Alongside the wick should be a small tube 
for the escape of surplus gas or vapors from the reservoir, but this 
tube must.never project above or even to the top of the wick tube, for 
if it does it will interfere with trimming and be likely to fill with 
cinder or soot. 

Herewith (fig. 38) is an illustration of a burner that is well con- 
structed and has given excellent satisfaction. 

‘The space under the wick screen should be wide open, The hinge 
to the cap should be very strong and work freely to the fullest extent. 
The snap, or catch, to the cap should haye proper strength and ten- 
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sion, and should fasten the wick cap firmly to the burner. Byery 
detail should be examined before the burner is sold. The following 
questions should be settled before the lump is packed for shipment: 
Does it leak? Does it fit? Does the elevator turn easily and aceu- 
rately? Is the wick tube perfect? Is the top of the wick tube level 
and smooth? Can the wick be trimmed nicely? Has the burner a 
chimney that has been made to fit? Does the screw or snap that 
fastens the chimney work easily and properly? Does the thread of 
the burner fit the thread in the socket of the lamp? This last ques- 
tion may seem unnecessary, but the writer has purchased incubators 
haying burners which could not be turned into the lamp. All these 
little matters count and have much to do with the suecess or failure 
of the hatch. 





Fie. 84—One of tho best Fig, t6.—A good lamp in position. 
chimneps. 


While some of the imperfections of a lamp are visible, others can 
not be discovered until an attempt is made to use the lamp in heating 
an incubator, or to clean, trim, and fill it. Fig. 33 shows a good lamp. 

The chimney.—The chimneys of different makes of incubators vary 
greatly in form. Few are well made, whatever their shape. The 
base or lower circumference should be smooth and level. The spiral 
or bevel of conical chimneys should be so cut that the chimney stands 
plumb when on the lamp, The top circumference should be smooth 
and without slivers upon the edge to cut the hands or catch the cloth 
in cleaning. The mica front should be large enough to show the 
full width and height of the flame, and this mica should be fastened 
neatly and securely. Allowance should be made for contraction and 
expansion. Referring again to the forms of chimneys, the writer 
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has derived most satisfaction from those of a cylindrical outline. 
‘They are preferred to those of a conical outline, although those of 
the inverted-cone form are convenient to handle and, because of their 
wide, open tops and short canal, very easy to clean. Tig. 34 is an 
illustration of a most excellent chimney. 

Nearly every incubator catalogue describes its lamp in glowing 
terms, but a large number of the lamps sold are useless and discredit 
their manufacturers. Tt would cost but little more to make them bet- 
ter, and, if they were properly inspected and tested before ship: 
ment, it would hardly be necessary to devote so much space to this 
subject, 

The wick.—Nothing has been found yet that takes the place of the 
plain cotton wiek. Other materials have been tried in the so-called 
“ wickless machines,” but while wicks of these new materials are more 
durable than cotton, they need about the same attention in cleaning 
if not in trimming. The wick should be of medium weave and some 
firmness and be made to fit the burner in which it is to be used. 

The body of the incubator —The body of an incubator should be 
mounted upon good strong legs and at a reasonable height from the 
floor. If too high or too low, the machine is very inconvenient to 
operate. The writer prefers that the top of the incubator be about 
36 inches from the floor. Manufacturers of incubators should re- 
member that these machines are moved about and are sometimes 
required to carry weight, and they should furnish them with legs for 
utility rather than for ornament. The body of an incubator should 
be made of nonshrinkable material and should be air-tight and have 
well-fitted joints. None but the very best of workmen should be 
allowed to work upon an incubator. More depends upon a good car- 
penter than upon a good painter, and the value of any incubator lies, 
not in how well does it look, but in how well it is made. The walls 
of the body should be three in number, making two air spaces, and 
each of these three walls should be well constructed and with good 
tight joints. Tf each of these walls is not tightly made, then the 
manufacturer should not boast of his air spaces. for an open space can 
not be called an air space. The outside surface of the body should 
be of smooth finish. Seams, fluting, beadwork, and unnecessary 
ornamentation should be avoided. It is easy to see how vermin can 
infest an incubator that is made of beaded matching. The top of an 
incubator should be smooth and unincumbered. It is useful as a 
work table in testing, cooling, or turning eggs, and it should be a clear, 
free surface. It is quite an inconvenience to have part of the regu- 
lator tipon the top of the machine, A good feature of some incubators 
is that they have the regulator either at the end of the machine or 
under cover, if at the top of the table. 
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‘The inside of an incubator, or the space known as the egg chamber, 
should be well finished. No bad joints and no slivers or other evi- 


dences of bad workmanship are allowable. The trays should be 


smooth, well made, and should slide’ easily upon the tracks. Tf the 
trays stiek or hang when being drawn out or pushed in, the machine 
is defective and should not be accepted by the purchaser. Such a 
defect, will not cause loss of time and patience merely, but it may 
cause the loss of a trayful of eggs. The space called the “ egg cham- 
ber” should be deep enough from above downward, or, as carpenters 
express it, “high enough between joints,” that the trays and eggs 
have plenty of space, and so that when necessary the hand or ther- 
mometer can be passed back over the eggs. This is important. 
‘There should be at least 3} inches space between the top of the eggs 
and the heating tank. Convenience and evenness of temperature 
both demand that the top of the eggs should not be too near the 
source of heat. Besides this point, the air around the eggs will be 
better because of this space. 

The nursery, or chick, space below the trays should be ample. 
From the bottom of the tray to the floor of the nursery should be a 
space of nearly 4 inches, This space will give the chicks in the 
nursery a chance to stand erect and also allow the trays to be moved 
in or out without danger to the youngsters below. One of our best 
incubators is faulty in this respect, and, while it is a very successful 
hatcher, it decapitates or otherwise injures several of the chicks every 
time the tray is drawn out or replaced. Better no space below than 
a space that is too limited. The removable nursery is one of the most 
yaluable improvements that has been made in incubator attachments 
for many years, and all who have used it agree that no machine is 
complete without it. It gives an abundance of room for the chicks 
as they drop from the tray above and it permits the removal of the 
chicks from the nursery without disturbing any unhatched eggs that 
may be left in the tray. The bottom of the nursery is covered with 
a canvas carpet so that the chicks will not be lamed or injured by 
slipping. The floor of the removable nursery is usually attached to 
the front of the egg chamber at right angles and in such a way that 
the whole nursery can be drawn out as easily as one usually pulls 
out the drawer of his desk. Such an arrangement makes cleaning 
und inspection easy, besides giving one access to the chicks in cases 
of partial or delayed hatches. It also makes it possible to use the 
nursery to its greatest advantage. The first twenty-four hours are 
very important ones in the life of a chick, and a properly constructed 
removable nursery is the best place that has been found for its safety 
and welfare, The illustration (fig. 36) represents a movable 
nursery. a 
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Although allusion has been made in the preceding lines to the tray, 
still a few more words seem necessary before passing the subject. 
The tray should be strongly made of well-dressed material well put 
together. It should not spring nor sag when loaded with eggs. It 
should be made of soft wood, and the nails and screws used should be 
long enough to hold the parts firmly together. A flimsy or poorly 
made tray is to be avoided. It means loss of time and loss of oggs 
by breaking. The writer once bought an incubator the trays of which 
were put together with carpet tacks and serews too short to hold the 
different parts in position, The attempt to use was accompanied by 
the loss of nearly a trayful of eggs, and he hopes that his readers 
will profit by his experience and examine all trays carefully before 





Fro. 36.—Showing removable chick tray and nursery—an indispensable adjunct. 


setting up a new incubator. Many trays are partitioned by wire into 
small spaces, each capable of holding five or six eggs. Asa rule such 
trays are unsatisfactory. A simple division by three-cornered wooden 
strips into transverse rows or ranks is highly satisfactory, and it is 
preferable to any other form of tray. The edged strips of wood 
stiffen the tray without encumbering it, they take up no egg room, 
and do not interfere with the process of turning. The tray must not 
he allowed to slide all the way back against the wall of the egg cham- 
ber. A space of at least 2} inches should be allowed between the 
tray and the back wall of the machine. A block should be fastened 
to the top of the track at its farther end to prevent the operator 
from forcing the tray back and closing up this space. This is impor- 
tant, as the chicks are apt to be pinched, crippled, or killed if the tray 
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can be pushed too far back. A similar space should be allowed be- 
tween the front edge of theegg tray and the door. The chick needs 
this space when it drops from the tray to the nursery. 

Returning to our consideration of the body of the incubator, much 
can be said about the arrangement of the door, or hinged window, in 
front. Select a machine with a double-glass door. The two layers 
of glass must have 1 inch of space between them so that they can be 
cleaned. Many manufacturers are careless about the fit of the door. 
Tt should open and close easily, but snugly. Tf it does not open and 
close easily, one is liable to jar the eggs and disturb the level of the 
incubator. The sash of the door should be heavy enough for strength, 
but not so wide as to interfere with the view of the eggs or the ther- 
mometer. The glass in the door should be wide enough in the per- 
pendicular to afford the operator a full view of the egg chamber with- 
out stooping or kneeling. Tt is not a view of the wooden edge of the 
tray that the operator wants; it is a view of the thermometer, the 
eggs, or the chicks. The glass should be located so as to permit this 
view, but if the glass is too narrow or not properly placed, or if the 





- Fig, 37.—An up-to-date door. 


margin of the sash is too wide, the window will be of little value to 
the operator. This matter is worthy the attention of the manufac- 
turer, for there is quite a prejudice against a machine the temperature 
of which can not be watched without the removal of the thermometer 
from it. Many manufacturers send machines with doors imperfectly 
fitted, the glass of which is covered with paint, putty, or varnish, 
which can not be removed, and it is impossible to rerd the thermom- 
eter through such doors. Once more purchasers are warned to avoid 
the machine that will not permit them to read the thermometer with- 
eut opening the door, Manufacturers should bear in mind that the 
light should strike the egg tray from above instead of from below. 
The thermometer—tt is really surprising that up to the present 
time so little improvement has been made in thermometers. An in- 
strument of this kind should be plainly legible and it should be con- 
venient to handle. The usual practice of glazing the back of the 
tube with white porcelain makes the reading of the temperature very 
difficult. There seems to be no good reason for this. This white 
background makes a grayish shade, the color of the mercurial col- 
umn, and unless the light is very good and strikes the figures from 
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the right direction it is almost impossible to ascertain the tempera- 
ture without removing the thermometer from the machine. This is 
bad, as the column is likely to contract or expand while being con- 
veyed to the light. The column should be large enough to be seen 
from a distance of at least 4 feet, and the markings and figures should 
be few and very plain. Many of the frames in which the glass is 
set are cumbersome, take up too much room, obscure the view, have 
sharp corners or long legs to catch upon the tray or sleeve, and yet 
are too unstable to stand alone or stay where placed. A thermometer 
with a red or green background, a large mercurial column, a few 
plain marks and figures, and mounted upon a convenient yet substan- 
tial frame will be a boon to poultry men. Improvements will be 
made, and it is well for purchasers to ask for the latest and the best, 
Tn connection with thermometers it is well to state that the so-called 
“ magnifying lens” is a failure and much more difficult to read than 
the plain round tube unless it is held in exactly a certain position with 
reference to the light. The thermometer tube need not be over 4 
inches long, and the less metal it has attached to it the better, In 
regard to the accuracy of the thermometer, almost any physician will 
test it for you by the side of his clinical thermometer, which has about 
the same scale and range. 

The regulator—Many are the methods that have been tried for 
automatically regulating the temperature of the egg chamber. So 
far all of them depend upon the principle of contraction and expan- 
sion. The demand is for some simple device that will allow the tem- 
perature to rise so high and no higher, and that will maintain the 
temperature at that degree regardless of the weather or external 
influences. Most regulators act upon a damper over the top of the 
lamp, and, by opening or closing the same, regulate the amount of 
heat that passes into the incubator. The expanding horseshoe- 

' shaped bar, the elliptical spring bar, and the metallic disk are the 
most common regulator powers of the present. Perhaps in the 
course of time some one will make a regulator from a coil or spiral 
Spring that, reaching clear across the top of the egg chamber, will 
very accurately control the admission of heat. 

At the present time the best regulator is the double disk, whether 
filled with air or with liquid. Excellent results are obtained by using 
the single disk, but the double disk is still better. The disk, in order 
to be useful, should be large enough to have some force and to note 
the slightest variation in temperature. A disk of only 1 or 2 inches 
diameter has hardly power enough, nor is it delicate enough for 
quick and perfect action. The writer prefers the double disk and 
that with a diameter of 4 or 5 inches. Such disks will be very sus- 
ceptible to changes in temperature and will be strong enough to act 


that will go together readily and work from the start. There is 
something in the location of the regulator, The disk should be 

near the center and well toward the back of the egg chamber. 
Tt should be placed’so high that it is not in the way of the eggs or 
the tray. Another reason for placing the disk high is that, because 
the chicks as they hatch will tumble around more or less before drop- 
ping into the nursery, one or more of them may hit the regulator, 
thus disturbing its adjustment and bringing disaster to the 
remainder of the hatch. The regulator should be strongly fixed in 
its bearings, so that an accidental touch will not put it out of order. 

Most machines have the long bar or damper lever upon the top of 
the body. This is a serious fault. The top of the machine is the 
most convenient table for cooling, testing, or turning eggs, and it 
should be free and clean for that use. Besides this, the lever, when 
located outside and upon the top of the machine, is easily affected 
by a current of air and also liable to become bent or dislocated. A 
child, a stray fowl, a mouse, a cat, or a slight breeze will be likely 
to interfere with the action of the regulator if it is exposed upon 
the top of the incubator. Some makes of incubators have the damper 
lever at the end of the case; others have it above the egg chamber, 
where it is covered and protected. The adjustment of the regulator 
should be perfect and accurate. Threads should be true and cut to fit 
the bur; rods should be of proper length and, if weights are used, 
they should be so arranged that they can be fixed in the proper posi- 
tion, The writer secs no use for the weight, nor does he favor a very 
long lever, By principle of direct action the damper is its own 
weight, and with the disk regulator no other weight seems necessary. 
Tn some machines the regulator is cumbersome, takes too much space 
in the egg chamber, and interferes with the handling of the trays; 
in others it is loosely set and constantly getting out of balance and 
dropping down upon the eggs or chicks, The disk regulator is less 
in the way and less liable to fall down than any other that the 
writer has used. Figure 38 shows a good regulator. 

Few machines are perfect in all their parts, but when one is found 
that suits in most details it is kept and remodeled to snit everyday 
requirements. Most manufacturers make a mistake in their failure 
to test every machine as a whole before sending it out. Made of the 
same materials, from the same patterns, by the same machinery : 
the same workmen, all mechanical products are liable to vary some- 
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what in their action. Each incubator has an individuality, and it 
requires a thorough test at the factory. 

The purchaser can feel assured that plenty of incubators are now 
made by firms that test them in the shops and whose regulators can 
be relied upon as surely as can a watch or clock. Defects have been 
mentioned for the good of both manufacturers and purchasers, as the 
author firmly believes the incubator to be a staple article of manu- 

_ facture and use, and a money maker for the intelligent and persistent 
operator. 





FIG. 35.—A good regulator. 





¥10, 39, —Thermostat—frant 
and seetional view. Fig. 40.—Thermostat—eide and sectional view. 

Ventilation.—So much has been written upon the subject of venti- 
lation that the reader need not expect the writer to add much that is 
new to the literature upon this subject. One thing is sure, namely, 
that in nature the mother hen is compelled to allow fresh air access 
to her eggs. But she frequently makes her nest in places where the 
air is far from good, and yet she gives us a fair hatch regardless of 
atmospheric surroundings. It is not likely that frequent currents of 
fresh air over the eggs are necessary to successful incubation, nor 
does it seem certain that air in motion, even if it has been warmed, 
is inclined to promote hatching. If the machine is opened twice a 
day and the eggs taken out to be cooled or turned, they get about 
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all the ventilation they really need. But accidents may happen; 
there may be leaking of steam or smoke, or a breaking of an over- 
looked decomposing egg, and, for fear that such an accident may 
happen between the hours of inspection, it is well to have a system 
‘of moderate ventilation in operation. One of the best methods is a 
circular hole in the bottom of the machine, this hole being about 14 
inches in diameter and covered with fine wire screening on the inside 
and provided with a slide of tin or other metal upon the bottom or 
outside, This slide should be open when the machine is first heated. 
It should work easily and be slightly open all the time, and should 
be-altered according to the weather. One thing often overlooked 
is the quality of the air in the room oceupied by the incubator. The 
room should be clean, free from dust and mold, moderately dry, 
and contain air of absolute purity. This has more to do with the 
condition of the air in the egg chamber than many are inclined to 
admit, and is, in the writer’s opinion, the major part of ventilation, 
Moisture —This is another topic that has been freely discussed in 
the poultry journals. A great many different plans have been advo- 
eated for keeping the air in the egg chamber properly charged with 
water, The simple plan of placing in the bottom of the egg chamber 
a saucer containing a small wet sponge is as good as any. There 
does not appear to be any better method than this of rendering the 
air around the eggs humid. The amount of moisture required is 80 
little and varies so much under different circumstances that the 
ingenuity and judgment of most operators can be relied upon to 
provide moisture as needed. If the incubator is operated in a cellar 
or basement, the air will probably be damp enough without the 
further introduction of moisture into the egg chamber. 


A SUMMARY OF THE DEFECTS OF INCUBATORS. 


The following summary of faults most frequently found is here 
appended: Poor material, poor workmanship, and poor arrangement 
are all to be condemned. Machines of poor construction, or con- 
structed out of refuse material from other lines of manufacture, will 
no longer satisfy the up-to-date poultry man. Incubators made out 
of the odds and ends of other goods, or with coarse, dull tools, are no 
longer in demand. Machines made by men who know nothing about 
the poultry business, or who take no interest in that business and lack 
experience in operating incubators, are likely to prejudice the public 
against the use of all incubators. The inspector should be compe- 
tent. If he does not know how to test every part of a machine and 
exercise thoroughness in his work, one can hardly expect the output 
of his factory to give satisfaction. 
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A SUMMARY OF THE GOOD POINTS OF AN INCUBATOR. 


On the other hand, good material, good workmanship, and adapta- 
bility of parts, or such arrangement of the various parts of the ma- 
chine as shall make it efficient, practical, and convenient, are desirable. 
Two dead-air spaces, good strong legs, plenty of space in the egg 
chamber, good windows properly placed, a good thermometer located 
where it can be read without disturbing the machine are all necessary 
and among the strong points of a good incubator. In addition to 
these, there are a good lamp—one with a good burner and good chim- 
ney—a good regulator, a good strong tray properly placed, and a good 





Fre, 41.—A first-class hatching machine. 


roomy removable nursery tray below. All chips and shavings should 
be removed when the machine is inspected or before shipment. 
Makers of incubators must not lose sight of the fact that the construc- 
tion of an incubator is a living problem. It has to do with the promo- 
tion of life and is not a mere matter of iron and wood. This business 
requires more skill and better workmanship than does the construc- 
tion of thrashing machines and fanning mills. This machine oper- 
ates upon living products and it must bring forth living creatures, 
else 1t is useless. 
H. Doc. 467, 58-3—21 
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Purchasers should be cautioned against buying an incubator of 
large size for experimental or farm work. The so-called 100-egg size 
is large enough for the beginner. One tray and one egg chamber are 
enough. 

HOW TO OPERATE AN INCUBATOR. 


‘The agricultural papers and poultry journals are full of informa- 
tion upon the management of incubators, and many books have been 
published to furnish instruction upon this subject; but a great many 
farmers do not see these journals or the books. Once let it be known 
that the operation of an incubator is easy and simple, and once the 
almost superstitious dread that some people have of taking up some- 
thing new is overcome, there will be little trouble in teaching the 
uses and management of the common hatching machine. ’ 





Pic. 42.—One of the best ineabators. 


At the outset the writer insists that the successful operation of an 
incubator depends upon accuracy and exactness. Not only should the 
work be done properly, but it must be done “on time.” The woman 
who fills her lamps at a certain hour of the day, and the man who 
his watch or clock at the same hour every evening, need not 
the task of running an incubator. But unless one is willing to 
, to read, and to practice, and is willing to attend to the few 
Wants of his machine at the right time, making a specialty of prompt- 
ness and punctuality, it will be unreasonable to look for chickens from 
best incubator under his management. 

‘The person who runs an incubator must be clean and careful; he 
¢ be at home with his machine at the same hour every morning 


= 











INCUBATION AND INCUBATORS. 305 


and the same hour every evening; he’must learn the peculiarities of 
his ineubator and carefully follow instructions. For such a person 
the operation of the ordinary hatching machine will be simple and 
easy enough, With each shipment the manufacturer sends out a 
book or card of directions. Read this carefully before attempting to 
set up the machine. Put the parts together in exact accordance with 
these directions. Count the parts and inspect them carefully; then 
put them together; see that the machine stands level; that the doors 
open and shut easily; that the regulator is in working order. 

About this time comes the question, Where shall we set this ma- 
chine? ‘This matter of location is very important. It has much to 
do with success in hatching. First, it. must have some permanency. 
It must be placed where it will not be disturbed, away from jars and 
vibrations, out of all drafts or where the breeze can not strike it and 
where the opening and-closing of doors and windows will not affect it. 
The room oecupied must be large enough and have a level floor. One 
needs room to work about an incubator. It should have a clear space 
around it, especially in front, and at the lamp end of the machine 
there should be plenty of room. The apartment should not be damp 
or dark. A clean, dry, light cellar is excellent for this purpose. 
Any dry, clean room will do, but, as before stated, drafts or currents 
of air over or around the machine are very detrimental. There should 
be no stove or other source of artificial heat in the room occupied by 
an incubator. The entire room should be clean and free from dust. 
Some of these items have been mentioned in the preceding lines, but 
their importance warrants a repetition here. 

Common sense and circumstances will dictate the location of the 
machine, but the above suggestions will be found worth considering. 
One thing is certain, if the incubator is not afforded proper quar- 
ters it can hardly be expected to give good results, The room de- 
cided upon, the machine set up, its parts adjusted, and its level 
taken, it is now in order to clean, trim, and fill the lamp, The wick 
should be dry-trimmed with a pair of sharp shears before it is 
inserted in the burner. Then after being passed up and down the 
tube a few times it should be trimmed again and its corners slightly 
nicked or rounded. Now is the time to prove whether the burner 
is in perfect order and that the wick works freely and easily. The 
wick should now be moistened in kerosene and drawn back to its 
proper position for lighting. All dust and moisture should be 
wiped from the burner. Especially important is it that the start 
be made with a clean tube and sieve. The lamp should be filled 
within one-fourth of an inch of the top, and then after the burner 
is attached to the lamp the whole should be cleaned with a dry, 
clean cloth. The chimney also should be carefully cleaned with a 
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of space being left between or around the margin of the damper. If 
you are using a hot-water machine, allowance must be made accord- 
ingly and leakage looked for before setting the eggs. The general 
principle, so far as the regulator and the lamp are concerned, is the 
same in all machines. At the end of the experimental twenty-four 
hours, again fill the lamp and trim the wick, and with the machine 
running steadily at 100° F. the egg tray, loaded according to diree- 
tions given below, can be placed in the egg chamber. The eggs 
should be clean and dry and should have been prepared and balanced, 
as suggested in the early part of this article. When filling the trays 
put in eggs enough to fill completely every space, with every egg lying 
upon its side. Do not stand the eggs upon end nor pile them one 
upon another. The filled tray being now placed in the egg chamber, 
elose the door, being careful not to slam it and so disturb the regulator 
or the lamp. The machine can now be left by itself an hour. At 





Fig. 43.—A well-made incubator. 


the end of that time visit it, and if the thermometer still stands at 
100° leave it again for another hour. At the third visit it may be 
necessary to turn the regulator thumbscrew, or the wick may need 
raising or lowering a little, It will be a matter of judgment at first 
whether you change the wick or the regulator. In most cases, if the 
blaze is about right, it is best to leave it so and to more completely 
balance the machine by a slight manipulation of the regulator, for if 
this is nicely done upon the start the temperature can be controlled 
during the entire period of incubation by slightly turning the wick. 
Note the repetition: Have your flame to suit you at the outset, leave it 
so, and adjust the regulator accordingly. 
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working order, the less an incubator is disturbed the better. From 
now on it should be visited at regular intervals, three times a day— 
morning, noon, and night. At the same hour every morning the 
wick should be trimmed, the chimney cleaned, and the lamp refilled. 
‘The visit at noon is simply one of inspection and observation. At 
this visit the operator should look first at the thermometer and then 
at the lamp. If the temperature is right and the lamp is burning 
well, there is nothing more to do. 

Returning to the work of the morning after, the lamp is cared for 
and started again, the operator should watch it carefully for a brief 
period, Then, if the thermometer shows the proper temperature, 
it is in order to turn the eggs. During turning the tray should be 
removed from the egg chamber and the door closed. Some of the 
details of turning have been given. The hand should be clean and 
the eggs gently rolled around. It should not require much time to 
turn the eggs, three or four minutes being sufficient. As a rule no 
other cooling is necessary, but this subject will be referred to later on. 
Many devices have been invented for turning the eggs, but the simple 
method of turning by hand is sufficient. Gently brush or roll them 
around or ¢hange them from one side of the tray to the other. The 
necessity for turning depends upon the fact that unless the egg is 
turned, its substance will gravitate, the egg will beeome too dry upon 
one side,and the chick will become attached to this dry side. Such an 
event will result in a dead or deformed chick. The whole process 
of turning is so simple that further explanation seems unnecessary. 
As to how frequently they should be turned, once a day is pore 
though many practice turning twice a day. This turning should be 
continued from the third until the nineteenth day. After the usual 
signs of hatching can be heard the eggs must not be moved or dis- 
turbed. After the nineteenth day the rule “do not turn them,” is 
imperative. The chick, ready to break its way ont, has found its 
proper position, and to move the egg may so place the chick that it 
can not work to advantage or that it will drown or smother. 

Cooling.—Many successful poultry men pay little attention to 
cooling the eggs further than to take plenty of time in turning. 
Much depends upon the machine, and more upon the condition of the 
atmosphere. If not exposed to draft or sunlight, the eggs can be 
left outside the machine for fifteen or twenty minutes and be none 
the worse for the exposure, but, as a rule, an exposure of five minutes 
is sufficient. That some cooling is necessary seems borne out in 
natural incubation by the practice of the hen, which leaves her nest 
from ten to sixty minutes every morning. Of course, the hen may 
do this for her own accommodation, but it seems to be part of the 
programme in natural hatching, and better results are obtained whew 
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point denoting the head and another denoting the heart will appear. 
About the forty-fifth hour the expert can detect a slight motion of 
the heart. In about seventy hours the membrane known as the 
allantois is visible. This envelope is the temporary breathing appa- 
ratus of the chick. On the fifth day the streaks denoting the limbs 
can be seen. On the sixth day the diver can be located, and a slight 
voluntary motion is observable, By the seventh day the lungs, 
stomach, and brain show development; the eyes ean be found by the 
tenth day; and on the twelfth day feathers begin to form. The bill 
opens and shuts by the fifteenth day, and the ery of the chick is 
heard about the eighteenth day. Soon after, or early in the nine- 
teenth day, the chick bursts the air cell at the end of the egg and 
begins to use its lungs in breathing. From this time it grows rapidly 
and soon becomes strong enough to break through the shell. 

While the process of hatching is very interesting, the practical 
operator need not concern himself with minute details. The eggs 
should be tested at least three times during the period of incubation. 
First, as a matter of economy, Eggs not fertile will not spoil for a 
few days, and they will be as good for the table or feed after a few 
days in the incubator as after as many days in the nest. Again, eggs 
that are doubtful can be cooked for food for young chicks or cooped 
fowls. Another reason why nonfertile eggs should be discovered 
and removed is that they absorb some heat from the air of the egg 
chamber and generate none of their own. Again, if nonfertile eggs 
happen to be old when placed in the tray they are liable to decompose, 
and, by giving off poisonous gases, foul the air of the egg chamber 
and poison the chicks in the good eggs. However, it is not wise to 
disturb the eggs too frequently. Testing upon the seventh, the tenth, 
and the fourteenth days is quite sufficient. All nonfertile and all 
doubtful eggs should be removed from the machine as soon as their 
condition is detected. 

The process of testing is simple enough after a little experience is 
acquired. I¢ depends upon the appearance of the egg when it is 
held between the eye and a light. In order that the view may be 
most advantageous, it must be contrasted with a dark border. Many 
different egg testers have been devised, but they all depend upon the 
above principle. The simplest in construction is a plain tube about 
14 inches in diameter and made of tin, wood, or cardboard. The ege 
is placed snugly against the opening in this tube, and it is so held that 
the egg is between the tube and the light and the tube is between the 
egg and the eye. With the eye close to the uncovered end of the tube, 
# picture of the egg can be seen through the transparent shell. If 
the test is made in 2 dark room, » much better view can be obtained. 
A very fair test can be made in a dark room by holding the egg before 
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a small aperture in a window shade, provided the sun is shining 
against the window. In cloudy weather, when the sun can not be 
depended upon, some kind of an egg tester is required, All manufae- 
turers furnish some Icind of egg tester with every machine sent out, 
and the most of them work upon the same principle and are operated 
in the same way. Evening is the best time for making the test. 
Have ready a low table and an empty tray, also a basin or a basket. 
The operator can work best if seated at the table with the lamp in 
front of him; upon his left is the tray of eggs to be tested, with the 
empty tray and basin upon his right. Every detail should be 
“arranged before the eggs are removed from the egg chamber, as a 
prolonged exposure is to be avoided. One by one the eggs are taken 
from the tray, tested as above suggested, the appearance observed, 
and the egg, if fertile, placed in the empty tray, or, if infertile, placed 
in the basket. As soon as all are tested the tray containing the fer- 
tile eggs is replaced in the ineubator, the door of which is then closed 
and the machine left as before. Experience soon teaches one the: 
appearance of the nonfertile and the spoiled egg, as contrasted with 
that of the fertile egg which has already begun to hatch. ‘The fertile, 
or hatching, egg will show a spiderlike formation, a center with long: 
erooked threads, or rays, leading outward, and this formation will 
float as the egg is turned, seeming to have an inherent: power of 
motion. Such eggs are good and the germ is alive and hatching. 
But if this formation is a black stationary spot and the red lines 
come together in a circle, the egg is one that has been fertile, but the 
germ of which is now dead. Such an egg should be removed from 
the tray at once, SS ee 
dark cloud is infertile and may possibly be used in cooking, In 
ase execs fa doubtful jt can’ be marked] and ‘returned ty Gaia 
left there a few days to be tested again. All eggs that cool too 
quickly should be marked for special examination, and remember 
that the egg that does not contain life will be cooler than the live egg. 
Cracked eggs can be saved by the use of court plaster, but unless it be 
from a rare or valuable fowl the attempt to hatch a broken egg will 
hardly be worth the trouble. At the second testing, about the tenth 
day, the eggs that are hatching well will be nearly half darkened, 
while the others will look more or less as they did in the first test, 
On the seventeenth day the chick will be seen to fill all the egg but the 
air space, unless it has died in the shell since the previous testing. 
The final testing should be carefully made and with he 
sible exposure. 
The air cell —Books upon incubation devote much space to eee 
ject. The writer thinks it cuts but little figure in the 
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large enough the egg is too moist, and the moisture supply can be 
governed accordingly. Experience will teach the operator much more 
about the air space than will written pages, and until he is experi- 
enced he need not attach very great importance to it unless it be 
unusually large or small. By the end of the sixteenth day this oceu- 
pies about one-fifth of the space in the egg, and the chick ought to 
occupy the remainder of this space. The air cell gradually increases 
until the eighteenth day. Upon the eighteenth day, or the nine- 
teenth day at most, the eggs are turned and cooled for the last time, 
After this do not disturb the eggs. If necessary, partly close the 
Yentilator slide. Leave the door closed. Of course, the thermometer 
must be watched and the lamp filled and trimmed more carefully 
than ever, Do not be alarmed if the thermometer shows a tempera- 
ture of 104° at this time. No harm will be done if the eggs are kept 
at that temperature a few hours. 

The operator is again cautioned to let the eggs alone during the last 
two days of incubation. If the door must be opened to rearrange the 

or to supply moisture, it should be for a brief period 
only, and great care should be exercised not to jar nor change the 
positions of the eggs. But the lamp should be kept in good order 
and the regulator and thermometer watched closely. Some of this 
has been stated before, but it will bear repeating, for many a good 
hatehing prospect has been blighted by overanxiety or curiosity. 

At the end of the twenty-first day open the door and pull the tray 
partly forward. Then remove the shells and, if any chick is found 
with the shell dried upon it or in any way attached to it, carefully 
liberate the chick and place it in the nursery below. ‘Then carefully 
close the door and let the machine alone for another six hours unless 
the eggs are all hatched sooner, 

The eggs about all hatched, now is the time to clean and set up 
the brooder, which should be heated a few hours before the chicks 
are removed from the nursery. After the hatch is completed and the 
chicks are removed from the nursery, the machine should be taken 
apart, carefully cleaned, and set right for future use. The brooder 
should be started at about 98° F. and gradually lowered at the rate 
of 1° a week, according to the weather and the experience and 
judgment of the poultry man. 

‘The chicks should not be fed until they are thoroughly dried and 
have been out of the incubator at least twenty-four hours. The first 
feed should be fine sharp grit or sand, upon which is sprinkled a very 
little hard-boiled egg chopped fine. After this they should be fed 
every three hours a little broken grain or, better yet, some of the 
excellent prepared dry chick foods upon the market. Clean, fresh 
‘water should be supplied from the start. Wet, sloppy food should 
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be avoided. If none of the manufactured chick foods are at hand, 
a substitute can be made by cracking a mixture of wheat, corn, and 
egg shells. Any good poultry journal will give valuable hints upon 
the subject of raising chickens in brooders. 


SUMMARY. 

Stady your incubator. 

Acquaint yourself with all its parts. 

Read the manufacturer’s directions for setting it up. 

Set it up carefully and according to instructions. 

Never try to run an incubator in a drafty place. nor near a stove, 
nor where the sun shines upon it. 
"Set fertile eggs only. Waste no effort upon those that are doubtful. 

Learn how to trim and clean a lamp. 

Keep the lamps full and the wick and tube clean. 

Avoid smoke. 

See that the eggs are clean and dry before setting them. 

Balance all eggs, large end up, a few hours before placing them in 
the tray. 

Do not overfill the tray. 

Turn every egg the third day. - 

Cool the eggs every morning. 

Be sure your hands are clean when handling eggs. 

Test all eggs by the seventh day. 

Test again by the eleventh day. 

Test again by the fifteenth day. 

If the air space is too large, supply moisture; if too small, put a 
saucer of dry lime in the room and run without moisture a day or two. 

Do not expect to learn all about the air cell the first hatch. You 
will learn that later. 

Do not disturb the eggs after the evening of the eighteenth day. 

Have a regular hour for incubator work. 

Do not tinker too much with the regulator. 

Get the adjustment right and keep it so. 

Heat your machine and make your adjustment before placing the 
eggs in the egg chamber. 


GENERAL REMARKS. 


The average farmer, his wife, his son, or his daughter, should not 

{ expect to learn all about the management of an incubator from the pe- 
rusal of written pages. Experience comes from the work itself. This 
work is easy, interesting, and fascinating. It occupies the mind and 
leads to investigation. More than that, it leads to success and profit. 
.But great results can not be expected in the beginning. The poultry 
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business is a trade and must be learned. Many a person is idle to-day 
and looking for some sphere of usefulness who could learn how to 
operate an incubator to both mental and financial advantage. But 
the work, slight as it is, must be done properly and at the right time. 
The poultry business is honorable and profitable, but it requires study 
and experience. We serve a long and faithful apprenticeship to 
learn other more laborious and less remunerative trades, when the 
same amount of application would in less time make us experts with 
an incubator and give us a trade in a line not affected by strikes or 
lockouts, or liable to be overcrowded. 
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Thus we see that the coast eggs received on the San Francisco 
market in 1904 amounted to 11,661,588 dozens. The importance of 
Petaluma as an egg-producing center is strikingly apparent when 
we subtract her output of 3,406,335 dozens in 1904 from the above, 
leaving a balance of 8,255,253 dozens for all the rest of the State. 


BREEDS OF CHICKENS IN USE, 


The breeds of chickens that form the basis of this large industry 
in the vicinity of Petaluma are as follows: Barred Plymouth Rocks, 
Brown Leghorns, White Leghorns, and a few other varieties in small 
numbers. However, the White Leghorns soon demonstrated their 
special adaptability for the conditions obtaining in this locality, and 
they now predominate in an overwhelming degree; in fact, it is said 
that the vicinity of this town is called one vast White Leghorn farm. 


METHOD OF HATCHING AND RAISING. 


The hatching and raising of the chickens is practically all done by 
artificial methods. Not one one-hundredth of 1 per cent is now 
hatched by the hen. Artificial incubation is so important that a 
large incubator plant is located at Petaluma. In order to 
strate the fitness of the hatching machine, this factory conducts a 
hatchery in which 2,500 eggs are always in course of incubation. 
On December 16, 1904, 9,000 chicks were hatched in one incubator 
establishment in Petaluma, 

There is here a chicken hatchery which is believed to be the largest 
in the world. It consists of an incubator house in which 30,000 eggs 
are in all stages of incubation; two houses, each 300 feet in length, 
and each having a capacity of 2,500 laying hens; and two brooder 
houses, each 160 feet in length, and having a combined capacity of 
100,000 broilers a year, In this plant a ton of feed is used at each 
feeding time. Electric cars are used in the buildings for 
feed and wash water and for collecting the eggs and the offal. 
daily gathering of eggs is about 3,600, 

The feed is all stored in the upper floor and is delivered into the 
feed troughs by means of chutes. Water is furnished by a system 
of pipes to each pan. The floors are all of concrete, and the whole 
institution may be whitewashed in three hours by the use of 
machinery. 

When the chickens are ready to be removed from the a 
they are transferred to brooding houses, where they are placed i 
small individual hot-air brooders having a capacity equal to 
chicks, When the chicks graduate from the brooders they Aa | 


placed in small houses and taught to use the perch. Here they 
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remain until the sexes are separated and the cockerels are marketed. 
There are no yards in connection with some brooding houses, while 
there are extensive ones in connection with others. 

A large quantity of the feed is of mixed grains ground and sold as 
a balanced ration, wheat being the standard feed. Whole corn is 
used in the winter months, but none in the summer, The ground 
product is given to the chicks, The corn used comes in carload lots 
. from eastern States, 


COLD STORAGE FOR EGGS. 


There is located at Petaluma a cold-storage plant with a capacity 
for 10,000 cases (360,000 dozens) of eggs. In one day in 1908 this 
plant paid out $3,529 for 16,927 dozens of eggs. It has been ascer- 
tained here that the average loss of eggs placed in cold storage 
amounts to the very small number of 2 for each case of 36 dozens. 


THE TURKEY INDUSTRY OF CALIFORNIA. 


‘The following information about the turkey industry in California 
is furnished by Mr. Ed. Hart, of Clements, Cal. : 


‘The turkey Industry of this State js becoming a very important one, During 
the Inst two years the demand has exceeded the supply. ‘Turkeys have been 
grown here for over thirty years, but the demand has never before been so 
steady and the prices so remunerative as at present, ‘The demand is especially 
large at Thanksgiving and Christmas times. During these holiday seasons the 
San Francisco receipts are from 250 to 200 tons. Besides, Oregon sends from 
20 to 40 tons more, and from 50 to 70 tons come from the Bast. The largest 
receipts of California turkeys were formerly from the southern part of the 
State, but now they are from the northern part, the largest producing countles 
being Colusa, Glenn, Tehama, Mendocino, and Lake. 

‘The prices that haye been paid for turkeys In the San Francisco market dyr- 
ing each week of 1905 and 1904 are shown in the following table, whieh has 
been compiled for use here by J, Zentuer & Co,, of San Francisco: 


Prices of turkeys in 1903 and 1904, 
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In this State the farmer who a few years az regarded turkeys as a nukance 
which could not be tolerated has arrived at the ewnelu<ion that turkey raising 
is a source of great profit The wives ami children «f farmers have taken up this 
industry vigorously. There is no live stork vn the farm that is raised with less 
trouble and expense than turkeys. The mext trouble eneountered is during the 
first six weeks. after which they will hunt their own fuxl ne hundred young 
turkeys can be maintained the first six weeks on $1 worth of feed. Then add 
to this about $25 worth of feed at fattening time amd we hare abvat all of the 
ash outlay. The income from the lot should be from $200 to 25a. 


INFORMATION CONCERNING THE MILCH GOATS.* 


* By Georce Farerre Taompson, M. 8, 
Edditor of the Bureau of Animal Industry, 


SOME PRELIMINARY REMARKS. 


In these days the American people are not only willing but anxious 
apparently to take up the work of any line of inquiry or experimenta- 
tion that will add in any particular to the wealth or happiness of man- 
kind. Mere sentiment exerts but little influence in such matters. 
“Will it pay?” is the chief question concerning any new proposition, 
whether it be the establishment of an animal industry, a factory, ora 
college, and the permanency of the thing proposed depends upon an 
affirmative answer to this question. So it is that such specialties as 
the raising of chickens, ducks, geese, ostriches, frogs, ete., on a large 
scale have been established. 

Notwithstanding the above facts, all special industries like those 
named are beset with ridicule to some extent and are thus oftentimes 
unmistakably hindered in their progress. Those who have become 
interested in goats have expected more of such ridicule than they have 
actually received, and it can now be said that everybody is the friend 
of the Angora. Probably the highest compliment that was paid to 
the author's bulletin on the Angora goat was by one of the celebrated 
papers devoted to humor, in these words: ‘*The only funny thing 
about the book is that the author treats the subject seriously,” The 
author could wish for no higher compliment for this work on milch 
goats. The goat has been the friend of man from the beginning and 
it can not be spared now without creating a deficiency in the sum of 
human comfort and happiness, 

Since it has become evident that the Angora goat industry is quite 
securely established throughout the country generally, many people 
have very naturally begun to consider the possibilities of another 
industry, which in some respects is closely allied to it, namely, the 
milch goat industry; and the Bureau of Animal Industry has found it 
necessary to guther « large amount of data in order to answer the 
numerous questions that it has received concerning every phase of 
milch goat management. These requests haye come mainly from two 
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classes of our citizens—those who were reared in foreign countries 
where goat’s milk was very largely or solely used and those who 
have read of the economy of goat keeping and the reported value of 
the milk for children and sick people. The second class includes 
many physicians who, believing in the hygienic virtues of goat’s milk, 
would like to see goat dairies established in the neighborhood of all 5 
large cities, so that a constant supply of the milk might be available ~ 
at all times. 

Milch goats are a prominent feature of the live stock industry of 

Europe, especially in Switzerland, Italy, Germany, Austria, 
Norway, and Spain. They are peculiarly adapted to the needs of the 
poorer classes of those countries, and, to a large extent, it is this 
adaptability that recommends them for many localities in the United 
States. This is so because milk, which is food and drink to all man- 
kind, is furnished by the goat in cheap form, because for most pur- 
poses its quality is superior to cow’s milk, and also because the yield 
of milk, when size of animal and amount of feed are concerned, is 
much greater than that of a cow. 

The number of goats in the world could be only roughly estimated, 
and to say how many milch goats there are among them would be but 
a guess. German writers on milch goats have estimated that there 
were about 3,000,000 goats in the German Empire in 1892. As there 
was an increase shown for every decade from 1873, it is probable that 
the number is considerably augmented at the present time, 

Dettweiler (1892) gives some statistics regarding the milch ‘goat 
industry of Germany which are interesting. His estimate of the 
annual yalue of the goat business is as follows: 


Goats and goat producta in Germany, 1892. 






Value of milk produced. 
Value of kids slaughtered. aa 
Value of goats slaughtered ..-....... 6,500,000 marks ( 1, 547,000) 


It therefore appears that the milch goat industry of Germany is” 
worth annually about $39,000,000, after the yalue of foundation flocks 
is deducted. It is indeed a business of no small importance, and for 
the whole of Europe the total value must certainly reach snommiges 
proportions. a 

It is officially stated that the production of goat's milk in “0 
land in 1901 was 19,875,000 gallons. At an estimated value of 
cents per quart, this equals nearly $8,000,000. The number of 
there of both sexes and of all ages for that year was 354,534, 


was 185,000 more than the number of sheep. Although “a 
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is peculiarly adapted to goat raising, we should remember in making 
comparisons and estimates that her total area is about 16,000 square 
miles only, and that much of it isin mountain tops entirely unayail- 
able for any use, Indiana is more than twice as large as Switzerland, 
and Texas has an area more than sixteen times as great. All this 
shows that the goat business of that little Republic is of considerable 
importance, yet most cyclopedias and gazetteers mention it in a word 
only or not at all. 
PRESENT SITUATION. 


The present situation regarding a milch goat industry in the United 
States is confined largely to an awakening interest, although there are 
now some communities of foreigners where a considerable number of 
goats are kept for milk, the kids being fitted for slaughter. This is 
specially true of Italian colonies. Besides, correspondence of this 
Bureau has brought to light the fact that occasionally in isolated 
places the common American goat has for some time been kept in 
very small numbers for milk production. The matter has been given 
no publicity, yet the goats have apparently fulfilled all expectations, 
For instance, A. M. Evans, Lonaconing, Md., mentions a few goats 
in his possession which, when first in milk, yield 2 quarts each per 
day. The foundation of his flock was gathered together in Allegany 
County several years ago by a gentleman upon the advice of a physi- 
cian who recommended the use of goat’s milk for an invalid in the 
family. The goats increased in number and became quite well known 
in’ that county, but they were attacked by ridicule, which proved 
almost fatal to the enterprise, and very few animals remain at this 
time. In another recent letter of inquiry about sheep in New Jersey, 
the facts came to light that there are about 500 goats kept by the 
Italian colony at Palisades Park, N. J., and that a good revenue is 
derived from the milk, butter, and kids. In all probability we shall 
hear of several other such instances, especially in the Southern States, 
where there may be a few goats only in a place. 

In discussing the situation as it isat this time, it seems proper to men- 
tion here the efforts made by Mrs, Edward Roby, of Chicago, to bring 
together as many as possible of the best American milkers and to 
establish a flock that shall transmit the milk characteristics to their 
progeny; in short, she is seeking to develop an American milch goat. 
Her purpose is philanthropic, and is carried out by furnishing these 
goats at low rates and on easy terms, if necessary, to the heads of 
such households as are most in need of them, in order that the children 
may be better nourished and be relieved largely from the danger of 
disease that lurks in much of the cow’s milk that finds its way to such 
households. Persons living in the suburbs who obtain one or two of 
these goats usually have « lot large enough for the animals and can 
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provide feed for them. This should insure more and better milk than. 
that from cows which they have been in the habit of using, and they 
are at the same time enabled to save a considerable sum on the gro- 
cery bill. 

Mention will be made elsewhere of the purebred milch goats that 
haye been imported into the United States. These purebred animals 
are all from Switzerland and, with one exception, were imported in 
April, 1904. They are located In Ohio, Maryland, New Jersey, New 
York, and Massachusetts, but it will be several years before their 
influence is widely felt. 


ECONOMY OF GOAT KEEPING, 


So far as we can apply the leading features of the milch goat indus- 
try of Europe to the conditions prevailing in the United States, it can 
be said that the gont is needed by the poor man who can not afford to 
keep a cow, and by those people especially who live in the suburbs of 
the large cities and those who work in the mining districts. Dairies 
should also be conducted according to approved modern methods, so 
that a constant supply of milk may be had for sick people and for 
children whose mothers do not properly nourish them, These are 
matters of such importance that German writers, referring to the 
industry in their own country, say that the milch goat in its later 
development has done great service to the state, in that it supplies a 
want which before caused great unrest among the peasantry. 

In Germany the goat plays the part in the households of poorer 
people, especially of the day laborers, that the cow does in the 
holds of the well-to-do classes. Hoffmann says that the proportion of 
households in Germany that keep goats is 75 per cent, and that the 
keeping is not confined to the poorer people, but that the prosperous 
middle classes consider the goat of advantage to them also. 

It furnishes to ite owner, without doubt, the best milk for nourishing infants, for 
the household, for the cooking of food, and for coffee, besides butter and cheese, 
When one considers that it very often depends solely on the milk production of the 
goat whether the nutrition of the child and the whole family is bad or good, and the 
nutrition from infancy on has a bearing on the ability to perform a greater or a 
comparatively amall amount of work in later life, then one will belicve me when 
T ray that the goat is in a position to wield a great influence in sustaining life— 
Dettweiler, 

Petersen, with the peasantry of Germany in mind, sums up the 
worth of the goat in this manner: 

(1) The possibility of procuring a goat is generally within the reach of the poorest 
families; (2) the risk and the insurance premium are disproportionately much less in 
the case of the goat; (3) the goat utilizes its food better than the cow, and gives con= 
siderably more milk in proportion to its body weight; (4) the goat is satiafled | 
Tittle feed, and with feed of any sort, which is to be had at much less cost; | 
keeping two goats instead of a cow, the family of the workingman may be 
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during the entire year with milk by the proper regulation of the time of the birth of 
the kid; (6) the goat gives a more wholesome milk than the cow and the milk is 
richer in fats, 

Ag to the question of human nourishment, the goat occupies an important position. 
It yields a wholesome nourishment for the family, serves as a useful and agreeable 
occupation for wife and children, and awakens in its owner a desire for industry and 
@ spirit of frugality. So long as the workingman is happy in the possession of a 
business, has a small bit of ground to call his own, and has a profitable domestic 
animal, just co long will he be an opponent of social strife; a careful provider for his 
family, and an adherent of some recognized creed.—Hilpert, 

In Saxony the goat plays an important role as the source of the milk of the house- 
hold; likewise that the homes that are here under consideration belong to that class 
of people who are without much means. Especially in the industrial districts of the 
mountains, with a preponderance of the smaller manufactories, the goat Is the sup- 
porter of the family—in a broad sense, of the people among which it finds ite mani- 
fold uses. In this way it comes about that goat's milk is such a universally estab- 
lished food material, and one of which the people have become eo fond, that they will 
pay theeame price (orin many places even a pfennig higher price) for it than for cow's 
milk, which latter serves to help out when there fs a scarcity of goat’s milk. The 
reason for thia may be found in the higher nutritive value of goat’s milk, and the 
assertion is often made here that anyone who has become accustomed to the use of 
goat's milk for coffee feels it a degradation if he is compelled to be content with cow’s 
milk in its stead, which is not eo pleasant to the taste and is poorer in fat than gont’s 
milk. But the goat is beginning to rise in prominence and gain In numbers in 
highly developed thickly settled districta where the people are more prosperous.— 
Dettweiler. 


We had a terrible season last year and most of us lost heavily in sheep, but the 
goats kept us goingon their milk all the time; and it was in that dry time that I 
overcame my prejudice and ate and relished goat meat, or, as you would call it, 
venison. The goats served us well until the rains came> I have just asked my girls 
about the flock, and they tell me they milk eighteen nannies and make from 4 to 
5 pounds of butter weekly from them and have, besides, an abundance of milk for 
our household of seven and a hired man,—J. R. Chishotra, Queensland, Anstralia, 

Such remarks as the aboye might be copied by the score from for- 
eign books and journals, but those given are suflicient to show the 
conditions under which the goats are kept and that some of those con- 
ditions obtain in the United States and are responsible for the growing 
interest in mileh goats. It will no doubt occur with this new industry, 
as it has occurred with others at the beginning, that many will enter 
it who will become overenthusiastic from a little success, while others, 
expecting much, will condemn all because of a little success only. 
Neither of these classes will be helpful to the industry. If a milch 
gout industry is to succeed in this country, it must be upon rational 
lines. 


CLIMATE AND SOIL. 


‘The climate suitable for milch goats is as varied as the breeds of the 
animals themselves. It would not be safe, in the absence of actual 
experience, to say that the long-haired goats are best suited to the 
eolder climates and the short-haired ones suitable for the warmer 
climates only; for in Switzerland, Germany, France, italy , Syrdo ow 
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Malta there are found both kinds, while in Syria, where there are 
extremes of temperature (from almost perpetual snow on Mount 
Hermon to tropical heat at Joppa and the Dead Sea), the goats are of 
.the long-haired variety. The goats of Egypt, too, are long haired. 

However, notwithstanding the above facts, experience with goats 
in the United States shows that the short-haired variety will suf- 
fer with cold if no ‘protection is provided, The long-haired ones 
in the cold climates of the Northern States are almost entirely of 
the Angora breed, and these appear to thrive better in such climates 
than in the warmer climates of the South. Practically all of our long- 
haired goats not of the Angora breed are in the Southwest, where the 
climate is usually yery warm, having sometime come over the border 
line from Mexico. So we find short-haired goats in the North, where 
the climate in winter is unpropitious, and long-haired ones in the 
em where the long hair is not necessary to protect them from the 
cold. 

In all probability it will be found by experience that the long-haired 
milch goats will thrive in all parts of the United States if proper care 
is given them, and that most of the short-haired varieties will also do 
as well; but the matter of care is of prime importance, and goats 
should receive the same rational treatment that dairy cows get. 

All goats are alike in their aversion for cold rains and sleet storms, 
which are detrimental in large degree, and these conditions, where they 
recur often, must be considered as drawbacks. Goats do not like rain 
at any time, but in the warm season they are not injured by it. 

The ideal locality for goats is one that is high and rocky, with an 
abundance of vegetation upon which they may graze and browse, but. 
such a high location is not essential. If the air is quite dry, this makes 
itall the better. The animals do well on level land, provided it is not 
swampy and is well drained. Soil composed principally of stiff clay, 80 
that the surface water can not rapidly percolate away, should be 
avoided as an exclusive pasture for goats, However, if the animals 
can have access to such land with a free run to higher and drier soil, 
it will not prove altogether objectionable. They will feed largely upon 
the wet land, but will seck the higher parts for rest and to sleep at 
night. If given such a pasture their feet should frequently be exam- 
ined for evidences of foot-rot. Wet soil is more conducive to a 
growth of the hoofs, which should be kept trimmed. This 
is done by natural methods where the goats have access to pastures 
containing rocks and gravel. 

A CONSIDERATION OF THE MILK. 

Foreign writers almost unanimously agree in their claims as | 
value of goat’s milk for invalids, for children, and for cookery. — 
of them regard it as most beneficial when taken medicinally for o 

diseases and ailments, The claim is generally made that it is 
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free at all tinies from the germs of tuberculosis; but this is a matter 
which will be discussed under another head, since it concerns the 
animal itself as well as the milk. 

There isa considerable number of sanitariums in France and Switzer- 
land where goat’s milk is advertised as a prominent feature of treat- 
ment, In these places this milk is the principal kind used in the cook- 
ing, and the patients are encouraged to drink as much of it raw as they 
can. The reports that come from such institutions are very flattering 
to the medicinal worth of goat’s milk, yet, in order that too much 
reliance may not be placed upon this milk genorally, it should be 
remembered that the animals in those mountainous localities must 
themselves surely be in most excellent health, haying, as they do, the 
purest of air, feed, and water; and the patients, too, are no doubt 
greatly benefited by the same pure air and water. 

The milk is specially recommended for infants because of its simi- 
farity in composition to the mother’s milk; and the literature is full 
of instances of success attending the use of the milk with children that, 
previous to its use, were rapidly wasting away. The writer has in 
mind several specific instances of the same character which have 
occurred in the United States. The Milch-Zeitung says, however, that 
most authors who are assured of the complete digestibility of goat's 

“milk, and who recommend its use above all others, base their opinions 
on results obtained from feeding children several months old. It is 
pointed out that the digestibility of goat's milk depends largely upon 
the action of the salivary glands, and that these glands in infants pro- 
duce very little, if any, saliva previous to the cutting of their teeth. 
Whateyer there may be in this contention its discussion will be left to 
the medical fraternity for experimentation. There can hardly be a 
doubt, however, as to the wholesomeness of the milk for children, the 
term being used in a general sense. 

Tt is interesting to note here that of all domestic animals the goat 
is probably the best foster mother, She will readily adopt infants, 
calves, lambs, colts, or pigs. In some countries infants take the milk 
direct from the udder, and for this purpose the goat willingly enters 
the house, says B. R. Haddrup, and seeks the infant on the bed. 
Haddrup also says that the goats conceive a liking for the life which 
they nourish, “since they conduct themselves with extraordinary will- 
ingness toward the one who takes their milk in the matter of gratify- 
ing the whims of the suckling or of the person who milks them.” 
With lambs they will lie down entirely when these can not reach the 
teats. 

Below are quoted some opinions from writers upon the subject 
regarding the use of goat’s milk: 

Apart from its medicinal qualities, rips a goat's milk is, for domestic purposes 
alone, far superior to the ordinary milk supplied by dairymen, aa all who have trie 
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it can testify. Boiled and used with coffee ie al Tae 
creamy appearance, while afer oon ny ee ee 
teaspoonful of cow's milk. When used in cakes and puddings its is 
guickly apparent, both to the sight and taste, imparting a rich yellow color 
articles when cooked, and thereby acting economically by lessening the aie 
number of eggs. Its only disadvantage for cooking purposes ie Ste Hability to curdle, 
which it is very apt to do if used rather old. It bears diluting well, and even when 
mixed in the proportion of half and half is by no means “eky blue,”"—Pegler. 


Invalids for whom a milk diet is prescribed will find goats by far the best source 
of supply, as, besides being better in feeding power, goat's milk ix very much easier 
of digeation than that of the cow, the reason being probably the extreme minuteness 
of the fat particles. For this reason, also, the cream does not rise so rupidly, and 
thus the milk contains almost the same amount throughout the day, a peculiarity 
which, while it is a disadvantage where the making of butter is the object in view, 
is of great advantage in cases where it is desired to use the milk in its natural state. 
Cream rises most rapidly in the first few hours that milk is kept; hence, in feeding 
an infant or invalid upon cow’s milk, it will be seen that the cream will be in 
greater proportion at the beginning of the day, and the food approximate more to 
ekimmilk as the day adyances—a yariation that may be quite enough to derange an 
infant’s digestive ongans.— Hook. 


It would seem that goat’s milk, which has for eo long a time been rejected on 
account of its odor and composition, is about to be used much more extensively, 
Doctor Marfan has shown that in fresh milk there are certain zymoses which are 

by heat. The goat's milk does not contain any more casein than woman's 
milk, and according to Crepin’s analysis the amount of casein and butter ig about 
the same asin human milk. Doctor Boiseard, obstetrician of the Paris hospitals, pub- 
lished last year a report on the results given by the use of goat's milk, and the latter 
were favorable. There is a special establishment in Paris where goats from the 
French and Swiss Alps are kept. The greatest cleanliness is observed, the jogs being 
washed in boiled water at milking time; the milkmen are obliged to wash their 
hands with soap; and the bottles and milk ens are sterilized by being boiled in # 
wolution of carbonate of sodium. It is a well-known fact that the goat does 
not readily contract tuberculosis, and this, of course, is a guaranty of some 
importance.—The Medical Times, May, 1902; Modern Medicine, July, 1908. 


Goat’s milk has the adyantage over cow’s milk of being free from tubercle bacilli, 
and can be taken quite fresh. Contrary to general opinion, the taste is not disagree- 
able if the animals aro properly selected and properly kept, being considered of a 
more delicate flavor than cow's milk, The quantity of fats, casein, and salt varies 
greatly in the different varieties of goat. For infants and dyspeptics the weaker 
milk may be chosen, while the stronger answers better for debilitated subjects, — 
Puris Journal of Medicine. 


Goat's milk is said by physicians here to be freer from the tubercles [germs] and 
more nourishing than any other milk, and hence is often prescribed for patients 
with a consumptive tendency. 1 am told that, except for the above-mentioned 
qualities, goat’s milk is of no greater value than the milk of the cow. In fact, it is 
stated that the latter, when boiled, is quite as good as the milk of the gost; but, 
inasnyueh a8 many persons dislike boiled milk, freah goat's milk ig prescribed in- 
stead, In French Switzerland—at Lausanne, Vevy, and other placee—boys go from. 
house to house with a half dozen goats, supplying milk as it is called for by milking 
the animala on the premises. * * * The Canton of Appenzell, in 
Switzerland, is particalarly noted for “Kurorte," whence is dispensed the milk of 
the cow and the goat.—Consul-General Irving B. Rickman, in Consular Report, 1898. 
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CHAMACTERISTICS OF GOAT'S MILK, 


Besides the matters of flavor and odor, which are discussed elsewhere, 
the leading characteristie of goat’s milk is the small size of the fat 
globules. These are so small, according to Voelcker, that hardly any. 
cream rises on allowing the milk to stand at rest for twelve hours or 
longer. Referring to certain tests, he said: ‘‘One of the samples threw 
up scarcely 1 per cent of cream mad two others none at all on standing 
for twenty-four hours.” This condition of the milk makes the ordinary 
method of separating the cream impracticable. 

As to the keeping quality of goat’s milk, Pegler says it is not equal 
to that of cow’s milk, but some tests in the United States within the 
past year showed that there was no more difficulty connected with the 
keeping of goat's milk than that of cow’s milk. There seems to be no 
reason why there should be anything inherent in this milk that 
would tend to cause it to “change” sooner than cow’s milk; and exper- 
iments will probably show that the keeping quality of the milk of 
goats, as well as that of cows, depends not upon any inherent charac- 
teristic of the milk, but upon the cleanliness exercised in drawing it 
and caring for it. 

The color of the milk is nearly always pure white. When a doe is 
“fresh,” or has but recently kidded, there are rare instances when 
the milk is tinged slightly with a yellow color. 


YIRLD OF MILK, 


The first question that most people ask concerning this industry is, 
“How much milk will a goat give?” A moment's reflection is suffi- 
cient to convince one that this question can not be given a definite 
answer. Such matters as the healthfulness of the animals, the char- 
acter of feed, the regularity of feeding, the kind of breed, the age of 
the animal, ete., have an important bearing upon the quantity of milk 
produced. 

A doe that yields less than a quart a day is not considered a good 
milker; if she yields 2 quarts a day she may be regarded as profitable, 
provided lactation may be maintained six or seven months. Pegler 
says that a doe yielding 3 pints a day with her first kid **need not be 
set aside as an indifferent animal, as she will, in all probability, give 
twice that quantity on subsequent occasions.” The German literature 
is full of instances of goats that yield 4 and 5 quarts per day, and it 
appears that the average in Germany and Switzerland must be not far 
from 8 quarts. Indeed it is stated by German writers that many goats 
yield ten times their body weight of milk annually, and exceptional 
animals as much as eighteen times their weight. 

In its form the goat exhibits, as it were, the complete type of « milch animal, and 
by demonstration gives annually ten to sixtecn times its own weight in mille, and 
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a picture of Watita (pl. 28, figs. 1 and 2), an American mileh goat. 
According to her owner, ‘‘when fresh she was milked three tanita 
day and gave almost a gallon of milk per day of very good quality. 

The quotations given above are from authors who write of the me 
breeds of goats in countries where they have done well for scores of 
years; but while every condition in the United States seems to be fay- 
orable to the milch goat industry, it is possible that some difficulties 
may be encountered. In England, for instance, the climate is not so 
well adapted to goat keeping as that of other European countries, and 
some breeds, indeed, can not exist there. One of the results in Eng- 
land is the reduced yield of milk, Pegler’s statement below is doubtless 
based upon this fact: 

Ihave received positive assurance of full 4 quarta having been reached, but, as I 
never myself saw a goat that gave a gallon per day, I can not vouch for the accuracy 
of the statement. The largest quantity I ever obtained myself was 3} quarts, accu- 
valely measured, the milking being performed thrice daily, and with the utmost regn- 
ee T should state, however, that special feeding bad to be adopted to keep up 

this yield, the animal being naturally 4 voracious eater, and with Se ae 
fondness for water.— Pegler. 

Several of the quotations given under this head refer to the body 
weights of the goats, and the question will arise as to the weights of 
the different breeds, Wherever reliable information has been available 
on this matter it has been included in the description of the breeds; 
bat it is a matter of regret that the average weights of a very few only 
of the breeds are to be found. 


COMPOSITION OF THE MILK. 


Tt is not probable that any two analyses of the milk of any breed 
would agree; indeed, analyses of the milk from one animal taken at 
different times of the day seldom agree exactly. The ingredients of 
milk are influenced by the breed, by the kind of feed consumed, by the 
time of day when the milk is drawn, by the particular part of the 
milk—whether the first or the last part—and by other minor causes. 
‘Therefore any analysis must serve only in a general way to show what 
the proportionate ingredients may be, 


Composition of goat's and cow's milk, 
[Gextorroichiscbes landwirtschaftliches Wochonblatt.) 
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FLAVOR AND ODOR OF THE MILK. 


‘The flavor of the milk of the goat is affected, as is the milk of the 
cow, by the character of feed and surroundings. The milch goat is 
generally regarded as a scavenger; and because it is a scavenger and 
thus able to secure a living and produce milk without expense to its 
owner, it is kept in foreign countries by those who are unable to pro- 
vide feed. Most of the milch goats of Italy, of Malta, and of the Ori- 
ent subsist in this way, and therefore one can easily understand how 
the notion has become so prevalent that all goat’s milk is of poor flavor 
and bad odor. 

The American people understand fully the causes that produce bad 
milk in cows, and will not expect anything radically different in the 
goat, If the goats are permitted to roam about the streets and alleys 
at will and pick up garbage, one may expect to find the milk off in 
flavor. In Buropean countries the animals supplement their diet of 
garbage with such weeds and twigs as they can secure by the roadside 
and on the mountains, and this vegetation consists, to a considerable 
extent, of aromatic plants and shrubs. All these things have their 
influence upon the flavor of the milk. 

The principal source of the bad odor so frequently noticed in goat’s 
milk is the dirt which falls from the body of the animal into the milk 
at milking time. This may be very easily understood, and the matter 
of cleanliness in milking is at once suggested as the remedy, Another 
common source is the buck, whose skin emits the odor so characteristic 
of nearly all breeds of goats. Proper care is not exercised in keeping 
the buck separated from the does that are giving milk. It is specially 
objectionable to have the buck near during the operation of milking, 
as the milk readily absorbs the odor. 

That milk when produced and drawn under proper conditions is free 
from ill flavor and bad odor is attested by all those gentlemen who 
recently imported goats from Switzerland. Itis true that there is a 
natural taste which enables one to distinguish it from cow’s milk, but 
it is not unpleasant. 

The remedies for the objectionable features of ill flayor and bad 
odor lie in the proper feeds and feeding and in the management of the 
animals. These are subjects which will receive attention elsewhere. 
However, it seems desirable to quote here some opinions on these 
matters as expressed by foreign writers: 

Many persons are impressed with the idea that this mille has a pecnliar flavor, but 
this impression is entirely erroneous, for when drawn clean from an animal in health 
it resembles cow's milk, both in taste and appearance, the only difference being that 
it is richer, thicker, and slightly sweeter, containing as it does a larger proportion 
of sugar and cream and less water.— Pegler. 

‘The milk from goats fed upon what an English meadow or roadside yields has no 
flavor to distinguish it from cow's milk, except, perhaps, its extra sweetness and 

creaminess; in short, it is only distinguishable by its superiority. —Hook. 
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An aftertaste of goat's milk, according to statements of veterinarians, should uot 
exist, and if any such taste or emell should exist it inust be traced to unclean stables 
or bad feed. Even cow's milk very frequently smells badly under these conditions. — 
Mileh-Zeitung, 

It [the milk] possesses a singular but not unpleasant sbarp taste, the strength of 
which varies with the feeding and keeping. The better the feed, the cleaner the 
bedding, the better ventilated the stall, and the more painstaking the care, just so 
much more pleasing will be the taste of the milk. The goatish taste is always to be 
attributed to the lack of attention to one or more of these points. —Dettueiler. 

A ecrupulous care of the skin itself is absolutely necessary, even with the best con- 
ditions of bedding. If, on the one hand, the pores of the skin, which partly serve to 
bring air into the body and partly to emit excrementitious materials from it, become 
filled with dirt and stopped up, metaboliam suffers; and, on the other, the materials 
remain in the body, the proper excretion of which is interfered with. Thus the 
rather unpleasant aftertaste of goat's milk, for the most part, is to be traced to the 
fact that the gaseous and liquid exerementitious materials can not pass from the 
body because of the occlusion of the pores of the skin, and they therefore impart to 
the milk their unpleasant taste. The milk of healthy and cleanly goats has the same 
good, wholesome taste that cow's milk has, and excels it in the amount of fat and 
albumen contained. For these reasons it is imperative carefully to obeerve the fol- 
lowing points: (1) To clean with a brush and comb—first upward, then lightly 
downwarg—each day; (2) to wash the goats with soda water or soapsuds on still, 
sunny days in the spring before tarning them out to pasture, and again in the fall 
before housing them, repeating the operation a few days later in each season; by 
this means all vermin is destroyed and many skin diseases prevented; (3) to look 
carefully after the cleanliness of the udder by washing it frequently and with great 
care and pains. —Kloepfer. 

It is admitted that goat's milk sometimes has the amell of the buck. Much can 
be done toward lessening this and toward its ultimate entire renroval by furnishing 
adry, sweet stall bedded with lots of clean straw, by good eare of the skin, and by 
permitting the continuance as long a time as possible in the open air.—Ziirn, 

PERIOD OF LACTATION. 


There are many conditions which haye an influence upon the period 
of lactation, such as breed, individuality, feed, and regularity of 
milking. Purebred goats yield milk a much longer time than other 
kinds. This is owing to the fact that they have been bred with a long 
period of lactation as one of the leading objects in view. Tt is also 
true that individuals among all breeds excel in this particular, a fact 
which is not uncommon among cows. Good feed regularly supplied 
is a necessity to a long period of lactation, and everyone who has 
handled cows knows how necessary it is that the milking be done 
regularly if a full and constant flow is to be maintained. The same 
principles hold good with goats. 

It may be said in a general way that the period of lactation is about 
seven months, The time may be lengthened in purebred animals by 
special effort, but with the common goats of this country the time is 
from three to five months, The reason for this short period is because 
the goats have not been bred with milk characteristics in view. All 
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does and each would come in turn as soon a3 the door was opened. They wero 
given oats ina large measure. ‘The first was allowed to eat until sheen filcet: 
when she was returned and the next doe was at the door ready to come out. 

Sometimes it happens that a young doo will object vigorously to 
being milked, and in such cases it has been found necessary to secure 
the animal by the head. A frequent practice is to use a contrivance 
called a guillotine fastener, or guillotine board. This consists of two 
boards with half-round notches, which when placed together fit around 
the goat’s neck. The lower board is fastened securely in position, 
while the upper one may be moved up and down so as to admit or 
release the doe. Other methods will suggest themselves to people who 
are acenstomed to milking cows. 

_ Under no circumstances should milking be done in the stalls or in 
the barn where the stalls are located. The buck should not be in the 
place where the milking is done, or so near that his odor may be 
detected, for, as stated in another place, the milk is very ready to 
absorb this odor. 

Regularity of milking should be mgintained. When the doesare in 
full flow, they should be milked three times aday; forif not, the udder 
will beconfe so distended as to be exceedingly painful and the flow will 
decrease rapidly, A disregard of this point is apt to render futile all 
other efforts in the way of breeding, feeding, and care. 
~ Kindness and gentleness are now recognized necessities in the best. 
cattle dairies. These characteristics are even more necessary with 
goats. On this point Von L. Albrect is quoted: 

‘Milch goats will be particularly gentle and of kind disposition when handled and 
cared for, 0 far as possible, by the same person. To this end, the milking must be 
done with regard to gentleness and regularity, and with the closed hand so far as 
possible, The strokes and tugs must be performed with care, The milking is done 
beat by a stroke directed from above downward. 

The following practical remarks by Renesse deal with the general 
subject of milking: 

Before beginning to milk, the two teats are to be washed off with lukewarm water 
and then dried off with a soft cloth, alao the udder is to be stripped 2 fow times from 
above downward. It is advisable that the animal be milked by one and the same 
individual, with clean hands, at regular and definite times. The milk pail is to be 
entirely sweet and clean. Milking must not be done in the stall. Tuberculous per- 
tons roust not be allowed either to expectorate in the stable or, much less, to milk. 
That the milk may not depreciate in taste, it should be put away in a suitable place. 
A statement of the amount of milk given daily should be kept in a book by dates, in 
Iiters, in order to have an accarate account as to the profit, 


TRANSPORTARILITY OF THE GOAT GIVING MILK, 


Another feature about the milch goat that is advantageous is that, 
in the case of a sick person or an infant traveling, the goat may very 
easily be taken along on the journey for the purpose of furnishing 
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Europe, and there can be no question that it will fill want where it 
is not possible to obtain the milk ina fresh state. It should 
entirely the use of such milk from cows, which is now used by thou- 
sands of infants during the first few months of their lives. 


GOAT’S CHEESE. 


It does not seem practicable to include much in this paper 
the manufacture of goat’s cheese. If it. shall appear later on, after the 
establishment of goat dairies, that the manufacture of cheese should 
be undertaken, the matter will then no doubt be discussed by some one 
who is familiar with all the processes, which is not the case with the 
present author. Nothing further will be attempted here than a few 
general remarks, in order that those who are uninformed on the ques- 
tion may know that the manufacture of cheese from goat’s milk is a 
very important one in Europe. 

The cheese that is made from goat’s milk is considered very choice 
and always brings good prices. Some of the varieties quite well 
known in the United States are the Roquefort, Ricotto, Schweitzer, 
and Altenburger. It is stated that on an estate near Lyons, France, 
12,000 goats are kept in flocks of 40 to 60 for the purpose of cheese 
manufacture. 

‘The goat’s cheese made in the vicinity of Mont d’Or, France, near 
the Swiss border, enjoys a world-wide demand, and there are employed 
at this place about 15,000 goats. We are informed that the annual 
production of cheese there is valued at 1,500,000 francs Mc iyo 
‘The French goat’s cheeses worthy of special mention are Fromage de 
St. Marcellin, St. Claude, Cheveretin, Gratairon. The first one is a 
combination of the milk of the goat and the sheep, which also is the 
case of most Roquefort cheese. 

The strong taste and odor of goat’s cheese are qualities very pleasing 
tomany. In Norway a gout’s cheese called Hoitcost is quite a favorite. 
On this, account the French, German, Dutch, and Swiss dairymen, 
especially the last two, have been in the habit of making cheese 
of an especially pronounced odor and flavor, and, in pursuit of this 
habit, some of them have used the milk of the goat in part with that 
of the sheep and the cow in the making of cheese; but while in some 
instances the milk of the sheep is used wholly for a special kind of 
cheese, that of the goat is only used when mixed with the ewe’s or 
cow’s milk, simply for the purpose of securing the special flavor of it; 
and, as the special kinds of cheese thus made find a market in our 
large cities to considerable extent and at high prices, it is quite prob- 
able that the making of this kind of cheese may become un established 
and quite profitable industry; and, in fact, in view of the great enter- 
prise and ingenuity of the American citizen in all the business of life, 
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from innutrition, As this feature of the milch goat industry is not 
likely to become a matter of importance in this country for some time 
yet, nothing further will be given here except an analysis, as below: 


Composition of goat's whey. 








IMMUNITY FROM TUBERCULOSIS. 


Some writers state with great positiveness that goats are absolutely 
free from tuberculosis and therefore the milk from goats can not be 
affected with tuberculosis germs; others state, however, that this claim 
is too strong to be borne out by the facts. If the claims of the first 
class were strictly true, it could well be said that the goat would not 
only be a real boon to humanity but would also be the most useful of 
all domestic animals. It will probably never be known just how many 
people contract tuberculosis by drinking the milk of tuberculous cows, 
but it is well known that the number is considerable. It is quite 
generally agreed at this time that this disastrous disease is acquired 
rather than hereditary, and that one source is milk from diseased cows. 
Renesse says, in discussing the advantages of goat’s milk, that “In 
Germany 100,000 people die annually from consumption, and the 
number of those sick from the disease is estimated at ten times this 
number.” In all probability the death rate from this disease is just 
as large in most other countries, If all this be true, surely all efforts 
are dignified that have for their object the eradication of tuberculosis, 
If goat's milk is really helpful to the attainment of such an object, it 
should be given the most extensive use, Mill is the first food of man, 
and he is dependent upon it, to a large degree, throughout life. 

It will not be out of place to suggest here that that freedom from 
tuberculosis, which is so often asserted, is due to the feed and climate 
where the animals are found and to the exercise obtained in roaming 
over the mountain sides. It may be that when confined in close quar- 
ters with cows that have tuberculosis the goat will also contract the 
disease; in other words, its freedom may be due to environment rather 
than to a physiological immunity. 

It is not the purpose of the present writer to enter into a discussion 
of tuberculosis. That matter will be left to the medical fraternity. 
The purposes of this paper will be subserved by giving some of the 
opinions of foreign authors, in order that we may know what thought 
is being given to the subject abroad. 





INFORMATION CONCERNING THE MILCH GOATS. 843 


on suspicion of being tuberculons, and only 32 per cent were to be looked upon as 
probably free of tuberculosis. The owner could only make up his mind to have $ 
slaughtered, of which 2 were suspected of being tuberenlous and 1 was probably free 
of the disease, the result justifying the conclusion that the diagnosis was correct. 
This shows that a greater degree of care is necessary in the use of goat’s milk as 
food in the milk eure.""—Deutsch Lacadwirthschafitiche Presse. 


MANAGEMENT OF THE GOATS. 


The buck.—The management of the buck is of the utmost importance 
if it is desired to conduct the goat business along definite plans. If 
carelessly managed he will upset all plans. It must be remembered 
that the male of all breeds of goats, except the Angora breed, is in 
heat at all times, and that the doe comes in heat about every three 
weeks, except during the months of July and August. This means 
that if the buck is allowed to run with the does the kids will often- 
times be coming at the most inopportune seasons, which is not at all 
desirable, If mileh goats are to be kept for family use or for dairy- 
ing, it is necessary that breeding be done according to a schedule, so 
that a constant milk supply may be bad throughout the year. 

Bésides the objection to breeding at the wrong season, there is the 
further objection of breeding the does too often. Usually, if not 
restrained, most milch goats will breed twice a year, and sometimes it 
occurs that kids will be dropped three times in ons year, This is 
putting too much strain upon the does, and the best results can not be 
obtained by the practice. 

The buck should always be kept away from the does except when 
desired for service. By this practice he may be kept in better con- 
dition on a less amount of feed than if allowed to run with the does all 
the time. His presence in the goat barn, especially if milking is done 
there, is very objectionable. The strong odor which he emits will 
readily be absorbed by the milk and is the principal source of this 
odor, His place is in a separate barn and yard and pasture. 

Best results are obtained where the buck is always in good condition. 
It may be necessary to feed him some grain in the winter, but it 
should not be enough to make him quite fat. He will thrive better 
and have a more kindly disposition if he is frequently brushed 
thoroughly. 

The doe,—The fact that a doe may be bred to drop her kids at 
almost any time desired is one of her advantages as a milk-producing 
animal. If two or more goats are to be kept for household use, it is 
desirable that there be a constant supply of milk; and, in order that 
this supply may be produced, the does should drop their kids from 
four to six months apart. 

Tf a household is to be furnished with goat?s milk, matters should be 
80 arranged that this supply may be fairly constant. As one goat 
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suffers so much as the goat when it is deprived of an abundance of 
fresh air, There should be plenty of light, and the san should be 
enabled to shine in. If there is an abundance of room for the ani- 
mals, all the better; crowding is always detrimental. _ : 

The better barn is one that has a loft above, where the hay is stoned, 
and this hay can be fed into a manger or ruck from above. The rack 
is better in many respects. The hay in itis easy of uccess, and not so 
much of it will be spoiled by the goat as when it is in a manger where 
the entire lot may be mussed over, Below the rack a board is fitted 
across the end of the stall, and through this board a hole is made for 
holding a pail or other similar vessel containing feed. The advantage 
of this isapparent. This board should be strong, as the animal will 
use it as a footboard in order to reach the higher for hay in the 
rack ahove. ; 

The stalls are usually 
from 2 to 2+ feet wide, and 
the partitions between the 
stalls extend back about 
two-thirds the length of the 
goat. This length is suffi- 
cient to keep the goats 
from interfering with each 
other when feed is given, 
Each stall should haye a 
floor raised slightly above 
the earth, This floor should 
be made of narrow pieces 
of lumber, and a space left 
between the pieces so that 
the liquid erate may | ; 
Np ee eer] eae F iG, 45.—Sulteble goat stale (Copied from Bryan Hook.) 
the partition so far that the goat when tied in its stall will not step off. 

The illustration given herewith (fig. 45) is reproduced from Bryan 
Hook, and seems to answer all the purposes of a satisfactory barn. 
The “loose boxes” shown in the two corners of figure 1 are for 
the kids or for does soon to kid. Attention is also called to the 
milking bench on the outside of the barn, If desired this bench may 
be under cover, but it is always well to do the milking away from the 
stalls and the other goats. Some goatmen build their platforms in the 
stalls about 18 inches high and then milk the goat there, but this is 
not the best plan if it is desirable to obtain milk that shall be free 
from bad odor and bad tuste. 

T give herewith a plan of one of my own houses, the arrangement of which I have 
found to work well. It is designed to provide the greatest amount of accommoda- 
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In opening the discussion of this subject the reader must be assured 
that the goat is not the worst animal in the world to jump fences, as it 
is so often charged with being. It may easily be trained to jump a 
fence of considerable height, but ordinarily it will not attempt to jamp 
a fence that is over 34 feet high. The goat is natarally a climber, and 
it will amuse itself in walking the top of any fence that offers an oppor- 
tunity for it to get there—such fences, for instance, as the old-fashioned 
“worm” fence, with supports sufficiently slanting to enable the ani- 
mals to walk up them. If there is just a single place where the goats 
may climb upon the fence, depend upon it that the whole flock will find 
it, and never forget where it is. 

However, goats can not climb a fence that is straight up and down, 
neither will they be inclined to jump it; therefore, experience has 
demonstrated that a fence that is 34 or 4 feet high is sufficient to 
restrain these animals. This fence may be made of wire or boards or 
rails. If it is made of wire, it should be the woven wire, with squares, 
or meshes, so small that the goat can not put its head through. This 
precaution should be specially heeded where there are goats with 
horns, as with the head once through it can not get release without 
assistance. . 

The value of any fence for goats, sheep, or cattle is greatly enhanced 
by a strand of barbed wire about 8 inches above the fence. It tends 
to discourage all attempts of the animals to get out, and wandering 
dogs are not inclined to try to go over it. 

The fence stiould be built close to the ground, and eare should be 
taken to see that no opening of consequence is left anywhere, for the 
goat will crawl as successfully as it will climb, and it often astonishes 
people by its success in crawling through small openings. 


SALTING THE GOATS. 


Goats are very fond of salt, which serves its purpose best when 
given properly. While some prefer to provide loose salt at regular 
intervals, the usual practice is to place a lump of rock salt in a place 
‘easy of access, where the goats help themselves whenever they desire 
to doso. If goats are accustomed to the use of salt, they will not 
take too much of it; but, like other ruminants, they are likely to overdo 
matters if they have free access to an abundance after a period of 
deprivation. The writer has in mind instances where Angora goats 
have been killed by a too liberal supply of salt after having been 
deprived of it for some time, 
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variety of bits here and there, and therefore a large pasture is quite 
desirable. However, what has just been said about such feed as a sole 
diet must not be overlooked. 

It is s common statement that eight goats will subsist upon the 
amount of feed required for one cow and at the same time yield a 
good flow of milk. Many actual tests made in Germany are cited to 
prove this. Where browse is afforded as a supplementary feed 300 
pounds of hay is a sufficient quantity for a milch goat annually, but in 
an examination of experiments whore large milk production was the 
object in view it has been shown that some goats will consume as 
much as 700 pounds annually, It will be well for Americans to esti- 
mate the amount required at 500 pounds at least, since we are not so 
careful to prevent waste as the people of Europe. If permitted, 
goats will waste much hay by pulling it down underfoot; and as they 
are very particular about their food, they will eat nothing that is 
soiled or tainted. . 

Without hay or good, dry fodders goat keeping for milk is scarcely 
possible; this class of feed can not be displaced by any other. Good 
hay, such as the goats relish, is preferable to coarser fodders, Cloyer 
hay probably bas no superior as feed for goats. It exercises a stimu- 
lating influence upon the digestive organs and serves as an active 
element in the production of milk. Fresh hay, which has not under- 
gone the sweat, is difficult of digestion and easily induces bloating. 
Old and musty hay becomes repulsive. 

Such roots as mangolds, carrots, swedes, Jerusalem artichokes, 
parsnips, potatoes, and turnips are regarded as excellent feed. The 
goats prefer the turnips. All roots must be washed perfectly clean. 
A common method of feeding in England is to eut the larger roots into 
halves and place them with the cut surface uppermost in the bottom 
ofa pail. The goat will then work at the pieces until all the inside is 
completely eaten, leaving the rind. The animals seem to enjoy doing 
this work. It is advised not to feed the mangolds earlier than Christ- 
mas, as when fed soon after they are pulled they are likely to produce 
scours. 

Elsewhere, under the head of ‘* Flavor and odor of the milk,” there 
is some discussion of the influence of garbage upon the milk; but 
those remarks apply especially to that garbage which is decaying and 
filthy and which is eaten by the goats because of necessity rather than 
from choice, Clean and fresh refuse from the kitchen and table, such 
as potato and turnip parings, cabbage leaves, and crusts of bread, are 
readily eaten. 

In feeding grain the same judgment must be exercised as when it is 
fed to dairy cows. It must be of the proper kind and not fed in such 
quantities as to produce fat rather than milk. 

Bran is considered a most excellent feed, but its use, of course, will 
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In stall feeding the food will be much the same. It is best given in three meals, 
at regular times, but the food should be varied as much aa possible. This change is 
of great importance, A moderate-sized garden will supply most of the food 
for one or two goats in the shape of waste products, such as the thinning of carrots 
and turnips, the spare young cabbages for which there is no room, the lettuces that 
have bolted, any weeds and hedge clippings, together with potato and apple peelings 
and dry crusts of bread from the kitchen, all kept very clean.—Soames, 

Opinions differ as to the proper time to feed. Some favor two times 
a day and others three times a day. The best results from hay are 
when there is an abundance, and there should be some in the rack at 
night. 

CONCERNING DISEASES OF GOATS. 


It is said by those who write from experience that goats are not 
subject to so great a variety of diseases as sheep, but those diseases 
which do attack them are in the main the same as attack sheep. 

For various reasons, principally because of the limited experience 
with goats in the United States, it is deemed wise not to enter upon a 
discussion of diseases that might occur. Most farmers know quite 
well how to handle animals with minor troubles, but conditions that 
become serious should call for the services of the veterinarian. 

Let the owner of goats keep ever in mind that prevention of disease 
is nearly always easier than a cure. Given a healthy goat, provided 
with good feed and water, plenty of fresh air, and proper housing, we 
have the conditions that do not tend toward disease. 


THE MATTER OF BREEDING, 


The buck —With milch goats, as with any other breed of domestic 
animals, it is very essential that the best buck possible should be 
employed. Not only should he conform to the recognized type for his 
breed, but it should be ascertained whether he is from a strain having 
well-known milking qualities. If his sire is of the proper breed and 
his dam a good milker, the chances are that he is a good animal from 
which to breed. In fact, records of the amount of milk given by the 
dam, granddams, and other near female relatives of bucks should be 
available and the selection of males should eventually be based largely 
on this evidence. These records are not difficult to make in flocks 
which are being earefully bred. There is nothing so important in 
breeding as evidence that the whole family is good in performance. 
Always avoid what are usually referred to as ‘ common” bucks. 

The number of does to be served will depend very largely upon the 
management of the buck. His age and constitution, as well as the 
character and quantity of his feed, have an important bearing upon 
his powers of reproduction, If the buck is allowed to repeat service 
several times for one doe, it is apparent that a smaller number of does 

H. Doc, 467, 58-8—24 : 
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Moreover, the blood vessels course along very noticeably on account of the thin skin 
when the udder is filled—a condition not present in the case of a fatty udder. A 
good milch goat should have a fine, thin skin, which is best examined over the ribs, 
and it should be covered with fino (not bristly), smooth, glistening hair. That the 
absence of horns posseses an alleged influence in making the milk mild in taste has 
been spoken of before, When all these characteristics coincide it is certain thatone 


is dealing with a good milch goat. 
THE WREEDING AGH 


There is probably no other domestic animal that is liable to breed 
so young asa goat; but, as with other animals, to permit very early 
breeding is to dwarf the doe, and consequently render her almost use- 
less as a good milker, If a doe is bred at the age of 1 year she 
will drop her kids five months later, which is young enough if the 
purpose is to produce a good milker to last through several years. A 
buck may be put to light service at the age of 1 year, but results 
are more satisfactory if he is not bred till from 18 to 24 months old. 

The period of gestation in the doe is about five months (from 147 to 
152 days), the same as with sheep, They come in heat at all times of 
the year, but not frequently between the first of April and the last of 
August. The presence of the buck has its influence upon the appear- 
ance of heat. The doe is in heat in season about every three weeks, 
and the period lasts from one to three days, The signs are unmis- 
takable, and the owner can use his judgment as to when to breed. 


TRE TIME TO BREED. 


The information just given above shows that the owner of goats 
may, in a general way, choose his own time for breeding. When 
goats are kept for family use, where a supply of milk throughout the 
year is desirable, a practice is in yogue of so arranging the breeding 
that some of the does may drop their kids at one time and othersabout 
six months later, It is only by such a method that one can expect to 
haye a constant supply of milk. 


NUMBER OF KIDS AT ONR BINTIE. 


The usual number of kids at one time from milch goats is two, but 
instances are not rare where there are three. Mrs. Edward Roby, of 
Chicago, has a doe which at one time had four kids and the next time 
three, A picture of this goat is shown in plate 28, figures 1 and 2, 
There isarecord of a Nubian goat which dropped eleven kids within 
twelve months—four on each of two occasions and three at another. 

Whether the doe shall be required to raise so many kids—or even 
one, for that matter—will depend upon cireumstances, If the breed 
is exceptionally good and the kids therefore worth more than the milk, 
it is obvious that the kids should have first consideration, 
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upon a young kid is about as certain to produce death as a bullet 
through its body. Angora goat raisers find it very necessary toascer- 
tain from the first whether the kids are getting nourishment in suffi- 
cient quantity,as the milk-producing qualities of that breed are uncer- 
tain; but with milch goats this condition should not arise. However, 
it is better to keep close watch fora few days in order to guard against 
any mishap. After the kid is two or three weeks old it begins rapidly 
“2a 


[N-AND-EN ARERDING, 


By in-and-in breeding is meant the mating of individuals that are 
closely related to each other. This practice is one which the careless 
breeder is yery likely to permit or possibly encourage, but he should 
know that, except in skillful scientific hands, it may result in goats 
of weak constitutions, If we are to have a hardy race of goats in 
this country we must avoid everything of whatever nature that has 
a tendency to weaken the constitution of the animals. One of the 
evils from which the Angora gout industry is now recovering was the 
in-and-in breeding that was extensively practiced untila very few years 
ago. Let the milch goat breeders profit by that mistake. 

The purpose here is not to condemn in-und-in breeding altogether, 
for it has in some cases proved to be of great benefit; but its success 
depends so much upon a thorough knowledge of the principles 
involved—information which is not possessed by the great majority of 
breeders—that gout men are advised to avoid the practice. Some 
fumilies of goats, as of other breeds of live stock, will endure in-and- 
in breeding better than other families. A family of strong milking 
goats, which will thrive under close breeding, would be especially val- 
uable, because it could be multiplied pure without injury by the admix- 
ture of blood less efficient in milk production. Such blood would be 
useful as purebred milech stock, and the males would be likely to be 
prepotent sires to use in improving the remainder of the breed or in 
grading up from common stock. 


HARDINESS OF GOATS. 


The goat is a hardy animal; but it must not be understood by this 
statement that it 1s eapable of withstanding all of the hardships for 
which it is so frequently given credit. In a playful way the press 
writers and cartoonists picture the goat as being always thrifty upon 
a diet of posters and tin-can labels, and show it in great happiness in 
& vacant lot that is entirely wanting in weeds and other vegetation, It 
is surprising but nevertheless true that some people believe such 
stories, if one may judge their beliefs by their actions. Thousands of 
Angoras have been starved to death in inclosures—so-called pastures— 
where there was practically no feed whatever. Apparently the animals 
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should be anxious to see that the transfer of the 
recorded with the registry association, This is usually do 
after the seller has turned over to him the certit 
he holds. The purchaser should insist upon this action. 
also obtain from the seller a copy of the pedigree of the | 
course, right now, when registration is just beginning, 
necessarily be very short, but the purchaser should have 
is of it, It is not necessary to discuss the value of pedi 
stock men all know how important a pedigree is. 

An animal is not necessarily a good one because it is r 
its registration indicates that its sire and dam have been 
right lines, and the chances are that it will be useful for 
for which it is bred. 

There are some advantages in purchasing an old goa 
years old. She will know better than a young one how 
her kids; she will have become accustomed to the milking 
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and probably she will give a larger quantity of milk than a younger 
animal, Besides, if a goat has once given milk, one has a pretty fair 
index of what she will do in the future. The purchaser should be on 
the alert in order that a goat may not be sold to him that is so old as to 
have passed all its days of usefulness. The teeth will show the age until _ 
the animal is 5 years old, but after that, in the absence of authentic 
records, dependence must be upon the judgment based upon general 
appearances. The condition of head and eyes indicates old age better 
than any other features. A goat is not to be considered old because 
it is thin in flesh, for this condition isa prevailing characteristic among 
milch goats. It is next to impossible to put any fat on one that is 
giving milk. 

The purchaser should insist upon healthy animals, If he should 
get one that is sick he not only stands a chance of losing it, but the 
sickness may spread to all the others of the flock and finally result iu 
total disaster. This would be especially true of the disease known as 
takosis, which is described in Bulletin No, 45 of the Bureau of Animal 
Industry. The animal selected should show spirit in eyes and ears, 
give evidences of plenty of blood, and be a hearty feeder. Condition 
as to fatness should not haye much weight, but make sure that the 
thinness is not due to poor health. Ordinarily the bucks may be 
expected to carry more flesh than the does. 


PRICES OF MILCH GOATS. 


So far there has been very little dealing in milch goats in the United 
States, and therefore no really definite price. 1t is evident there will 
be as many different prices as there are different kinds of goats. The 
common American goats can be purchased at this time, if one is 80 
fortunate as to find them, at $2.50 to $10, while no prices have been 
made upon any of tke purebred animals. The basis of the price to be 
paid must depend upon the value of the animal to the purchaser, and 
in such a case the purchaser himself is the best judge. 

‘The best milkers of Malta sell at $18 to $25, while the yarious breeds 
of Switzerland bring about $20 each, In Syria and Egypt they may 
be had for a price as low as $+ each. In England prices are very much 
higher, A very fine milker in the latter country will sometimes bring 
as much as $40; if a pure Toggenburger, the pers is more apt to be 
$100 or more. 

WHERE TO PURCHASE GOATS. 


“Where can I purchase mileh goats?” ‘That is the question that 
has often been asked of the Bureau of Animal Industry, and it will 
probably be repeated a thousand times more. The difficulty is that a 
definite and entirely satisfactory reply can not. be given; but it is pro- 
posed here to give the best information at band for the benefit of pros- 
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pective purchasers. pb nampresigei . beginning of a new 
there are anywhere 


are brought together very soon they must necessarily be of the com- 
mon stock. With only about a score of purebred does in the country 
at this time we can not hope for a sufficient number of kids soo! 
to supply the demand for animals of pure breeding. It is the purpose 
of the owners of these purebred animals, however, to keep the blood 
pure through the imported does and to use the pure bucks to the full- 
* est extent practicable upon selected American does. ‘This methodshould 
soon produce a considerable supply of grade kids of considerable value, 
Tt is obvious that for a time those who desire to purchase milch goats: 
will have to depend principally upon the common American stock, 
and these animals will be found generally in the suburbs of the larger 
cities, where sometimes as many as half a dozen may be found ina 
flock. In the Southern States a considerable number will be found 
hero and there on farms, especially upon thoee farms tilled by colored 


people. 
‘Oceasionally there are Angoras that give a large quantity | of ni 
but they are not numerous, The milk of the Angora is equal in q 
ity to that of any of the milch breeds, and some analyses indicate its 
superiority over all of them. * 


LENGTH OF A GOAT’S LIFE, 


Goats have been known to live to be 16 years old, but such instances: 
are rare. The average length of a goat's life is probably about 12 
years; and, in the case of does, if they have been well cared for during 
all of het lives, they may produce kids until that age, but the ability 
to produce milk is greatly diminished. Under the ordinary conditions: 
of goat raising, an animal is in her prime when from 5 to 7 years old. 
If one should possess an exceptionally good doe, one which transmits 
her good characteristics to her offspring, he would haye a doe worth 
his while to keep till old for breeding alone. 

The buck’s period of usefulness depends more largely upon his care: 
than that of the doe. If not managed with good judgment, his 
is liable to be exhausted before he becomes very old. If he is ke 
vigorous by good feed and put to service rationally, he should be 
a good getter at 10 or 42 years of age. - 

HOW TO DETREMINE THE AGR. 


It is not a difficult matter to determine the age of a goat until after 
itis + years old. The accompanying illustration (fig. 46) from Bryan 
Hook is very helpful to an understanding of this matter. Durin 
first year of a kid’s life its teeth are small and even and s 
separated, as shown in the illustration; the second year shows the 


ne 
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front teeth as being much larger and higher; the third year adds two 
more large teeth; the fourth year, two others; and the fifth year, 
two others yet, which completes the set. After this time the only way 
to know a goat's age is from records that may have been kept; but 
one may form some judgment of its age by its general appearance. 


GOAT'S FLESH AS FOOD. 


There is a prejudice in most countries against goat’s flesh as food. 
This is the outgrowth of experience with common and milch goats, 
the flesh of which, from mature animals, is tough and often of strong 
flavor. In some parts of Asia, especially in Asia Minor and Syria, 
the goat, however poor its flesh may 


be, is the only economic source of fresh 
meat, and many are used there in this gr, 
way. 


The kids are everywhere considered AsTyeaR —- SECOND YEAR 


a table delicacy. There is in the meat 
none of the unpleasant features of that 
from the older animals, and it is gener- 


ally said to be superior in flavor to lamb. oes 
They should be slaughtered for eating pag ge 
when from one to three months old, A 

correspondent of this Bureau, in writing 

of the goats kept in the Italian settle- 


ment at Palisades Park, N. J., states that FIETH YEAR 
the kids, when dressed at eight weeks ric. 48,—How teoth show the age of goats, 
old, sell readily at $3 to $5 each. Of (Orage er Bee 


course, this locality is near the largest and best market of the country, 
but the delicacy of their flesh ought to insure a ready market anywhere. 


THE SKINS. 


The skins of milch goats are of better quality than those of the Angora 
breed, and are the kind used in the manufacture of shoes and gloves, 
and those from the colder parts of the country are better than those 
from the warmer parts. Inasmuch as the United States imports mil- 
lions of dollars’ worth of goatskins annually, it would seem that there 
should be a ready market for all that might be produced here. It is 
estimated that the skin from a kid of two months is worth when dry 
about 25 cents. 

Probably most people who handle goats know how to care for the 
skins, but for the benefit of those who may desire information on this 
point the following is copied from Pegler: 

The operation of flaying should be performed as goon after the death of theanimal 
as possible, for if it be delayed any length of time the hide may deteriorate in quality; 
this is sure to be the case if the goat dies from disease and bas been Jeft until decompo- 
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THE MATTER OF FERTILIZER. 


Tt has been estimated by careful observers that the value of the 
manure produced by one sheep, in regions where manures are par- 
chased at commercial prices, is $3.80 per year. There is no special 
difference between the manure of the sheep and that of the goat, 
except that the latter animal produces more of it. But it will depend 
upon circumstances whether this average of $8.30 per head is actually 
realized. If the goats remain upon rocky hillsides or in a stony 
pasture both day and night, very little good will result from the fer- 
tilizer; but if they are confined in a house at night or ina small inclos- 
ure where the manure can be collected and saved, or if they run upon 
land that is later to be used for the production of vegetables, grain, or 
grass, it will prove to be very valuable. The influence of a very few 
animals is felt over a considerable area of land. There“is » perma- 
nency in the effect of such manure upon the land that ean not be 
obtained from commercial fertilizers, yet many farmers waste barn- 
yard manure and pay high prices for the latter. 

Angora goats have been given much well-deserved credit for destroy- 
ing the brushwood and weeds upon valuable land and at the same time 
depositing upon the land a good coating of fertilizer. This clearing 
and fertilizing, aided by the sun’s free access, have caused fields of 
blue grass to spring up where only weeds and bushes grew before. 
Milch goats will not do less if the opportunity is afforded them. But 
it must be borne in mind, as elsewhere mentioned, that much browsing 
is likely to have a bad effect on both the quantity and the quality of 
the milk. 

HORNS OR NO HORNS. 


Some German writers make strong claims, without specifications, 
however, for goats without horns, but a study of the matter to 
show that as between the horned and hornless varieties there is no dif- 
ference in the amount of feed required or in the quality and quantity 
of the milk produced. The hornless varieties are not so likely to do 
injury to each other when running in flocks as those bearing horns, 
and in this respect are desirable. It is the opinion of this writer that 
the presence or absence of horns has no influence upon the value of 
the goat as a milk producer, but it is granted that the horns are « 
nuisance and of no value to the animal except as a weapon to be used 
against dogs. In forming new breeds or subbreeds it might be found, 
not only possible, but very desirable to breed hornless types. 


WATTLES ON THE NECK. 


The processes, or appendages, two in number, attached to the under 
side of the neck of many goats ovcasion no little comment regarding 
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FiG, 1.—AMERICAN MiLCH GoaTs, 


Photograph furnished by Wyatt Carr, Town, 





Fic. 2,—AUSTRALIAN GOATS. 


Photograph furnished by H. Hocking, Ausra. 
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ciation, and also secretary of the American Milch Goat Record Associa- 
tion, imported 4 Toggenburgers which he purchased in England. 
Owing to many adversities, not of sufficient importance to recount 
here, these animals did not thrive, and at this time only a few head 
remain. 

The second importation was made by William J, Cohill, Hancock, 
Md.; Robert N. Riddle, Carteret, N. J.; William More Decker, Buf- 
falo, N. Y.; and 8. King Bayley, Westwood, Mass. These animals 
were peraonelly selected in Switzerland by F. 8. Peer, all coming 
through the Canadian quarantine. They arrived in the United States 
May 25, 1904. This importation consisted of 16 Toggenburgers and 
10Saanen, They hada hard voyage and consequently arrived in very 
poor condition, Five have since died, but the death of 3 of these 
resulted from accident. The remainder of the importation is now 
reported to be in excellent condition. 

It is necessary to record here another importation (date unknown) 
of two milch goats from the Black Forest of Germany (usually 
regarded as Swiss goats), now the property of William J. Cohill, of 
Hancock, Md. These animals he secured from Carl Hagenbeck, at the 
World’s Fair, in October, 1904. The breed to which they belong is 
not definitely determined, but, as elsewhere stated, the writer is of 
the opinion that they are of the Schwarawald breed. Ag both 
of the goats mentioned are does, and there are no others of the kind 
in the country, so far as known, the breed can not be perpetuated 
pure under present conditions. A picture of one of Cohill’s goats of 
this breed is shown on plate 7, figure 3. 


REGISTRATION, 


The American Milch Goat Record Association was organized on 
November 12, 1903. It came into existence for the sole purpose of 
encouraging the establishment of a milch goat industry in the United 
States. Recognizing the difficulties to be encountered in importing 
purebred animals from Europe and Asia, the founders of this associ- 
ation decided to admit animals upon a very liberal basis, It was evi- 
dent that the foundation stock of this new industry, with very few 
exceptions, must be selected animals from the nondescript varieties 
already in the United States. Therefore it was decided that the chief 
qualification for registration in this association should be that the doe 
shall yield at least 2 quarts of milk per day. The period of lacta- 
tion to be required has not yet been determined upon, 

This association registers all breeds which have the proper qualifi- 
cations, and under this registration the animals are known as Ameri- 
ean milch goats, a proposed breed which is discussed on the next page 
following. . 
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daily. Very recently this Bureau has been informed by a business 
man of New Jersey that there is a large number of goats kept in the 
Italian quarter at Palisades Park, and upon special inquiry he learns 
that the average amount of milk produced, so far as an estimate can 
show, is 8 pints per day. This milk retails among the Italians at 12 
cents per quart; and butter is also made there from goat's milk toa 
limited extent which sells at retail in New York City at 30 cents per 

‘These are the kind of goats that should be selected as a foundation 
for the American breed, and if their milk characteristics were further 
increased by crossing with either the purebred Toggenburg or Saanen 
bucks which are now in this country, we should soon see a breed that 
would produce a satisfactory amount of milk and at the same time 
have all of the hardiness possessed by our common goats, 

Some work along the lines suggested has already been done in 
various places, and occasionally 2 very good milker is produced. One 
of these animals showing excellence is Watita (pl. 28, figs. 1 and 2). 
When this doe was fresh and on green food, she ‘‘ gavealmost a gallon 
of milk per day,” to quote her owner’s words. The illustration, which 
is furnished by Mrs. Edward Roby, the owner, of Chicago, IIl., shows 
the doe at 34 years old and 3 months after her second kidding, At 
the first kidding of the doe she dropped four kids and three the second 
time. Her conformation and record show her to be a very desirable 
animal as one of the mothers of the American milch goat. 

Two similar animals are Bluebell and Mrs. Cotton (pl. 28, figs. 3 
and 4), photographs of which are furnished by Dr. William More 
Decker, the owner, of Buffalo, N. Y. A glance at the picture of the 
latter shows her to be much above the ordinary goat, while the former 
shows some of the markings of the Toggenburg breed. Bluebell is 
5 months old, bluish gray trimmed with black, and the hair noticeably 
soft. Her mother produced a good quantity of milk that was of yery 
high quality. 

The writer is indebted to. J. R. Chisholm, of Queensland, Australia, 
for the photographs of the row of milch goats shown by plate 2. 
This gentleman states that there are in his country large numbers of 
such goats that will yield 8 quarts per day. They are not purebred 
animals, and, so far as is known, they have no blood of any of the 
pure breeds. The animals shown in the illustration indicate what ig 
possible for American breeders. 4 


The Maltese goat—This well-known breed of goats is, as the 
name signifies, from the island of Malta, in the Mediterranean Sea. 
The island comprises but 95 square miles, and its population at this 
time is about 200,000. There are kept on the island, however, about 
80,000 goats (among which are enumerated a few sheep) for milking 
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have ever been imported. If a warm climate is necessary, our entire 
South and Southwest would undoubtedly prove adaptable. All long- 
haired goats now in this country thrive well in the cold sections, if 
they are not exposed to wet cold, and it is confidently believed that 
the Maltese, having long hair, could soon be acclimatized. The long- 
haired Mexican goat finds no difficulty in surviving the cold of our 
Northern States, and the Maltese may prove itself as hardy, A few 
years ago a few head of Maltese goats were imported into Canada, and 
it is reported that they are there fulfilling all expectations, 

It should be stated in this connection ‘teat this breed is entirely dif- 
ferent from the Spanish Maltese goat, which is discussed hereafter. 

With reference to milk production, the Maltese goat is among the 
best breeds. They have been bred so long in Malta for the single 
purpose of milk production that most of the does are good milkers, 
This feature is more constant among them as a breed than among the 
Toggenburg or Saanen breeds. The period of lactation is a long one, 
and the quantity of milk given is from 8 to 4 quarts daily. 

The milk vendors in this island drive their animals along the street 
from door to door, and draw the miilk as it may be required by the 
purchaser. The man or boy haying the goats in charge squats behind 
the animal and draws the milk into a cup. 


The Toggenburg goat."—This breed is called the aristocrat of the 
milch goat family. There are some breeds thatare more hardy perhaps, 
some that are more prolific, some that will show occasional individuals 
of greater milk production, and several that present a more robust 
appearance, but the Toggenburg seems to combine in itself more of 
these characteristics in high degree than any other breed. 

This breed is from the Toggenburg Valley, a district forming a con- 
siderable portion of the Canton St. Gallen, in the northeast section of 
Switzerland and about 70 to 100 miles from Berne. Here they have 
been bred for centuries, 

The color of the animal is brown (not dark brown), with a white bar 
down each side of the face, which may easily be seen in the accompany- 
ing illustrations (pls. 34, 35, and 86). The legs, below the knees and 
hocks, are light gray or almost white. There seems to be a general 
understanding throughout the Toggenburg Valley as to the markings 
and general characteristics of these goats, except as to the length of 
the hair. There are long-haired and short-haired Toggenburgers, and 
some breeders select the one kind as being more hardy and some the 
other kind, disputing the greater hardiness of the long-haired ones, 
Peer says: ‘‘ Where I found in one flock Toggenburgers having long, 


@This description includes that by Mr. F. 8, Peer, who visited the Toggenburg 
Valley early in the year 1004. 
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of these goats who are breeding only the best milkers. These goats 
give from 4 to 5 quarts a day, as a rule, while the best produce from 
5 to 6 quarts, and, in extraordinary cases, as much 4s 7 quarts per day. 
Their persistence in giving milk isa noteworthy characteristic. Some 
of those that were imported last May (1904), and which were in lacta- 
tion for the first time, are still giving milk (December, 1904), and will 
probably continue to do so until they are ‘dried off” by their owners. 
And yet they were carried from place to place in Europe before being 
placed on shipboard at Antwerp, then a sea voyage covering much 
more than the usual time before reaching Canada, and finally three 
days by express (without being milked or fed apparently) to their 
destination. 

This breed can probably be acclimatized in the United States with- 
out difficulty. They will fare better in the mountainous sections than 
in the lowlands, and whenever they are taken to the lowlands they 
should be kept strictly away from marshy places, else their hardiness 
will soon disappear. Hook’s observations on the Toggenburger in 
England are contained in the following: 

The Toggenburg goat is, in my opinion, by far the most valuable and the best 
suited to our climate of all the pure breeds that have been introduced into this 
country, and, having now become fairly common and well established with us, is 
the breed I should unhesitatingly commend to the attention of goat keepers. 

The Saanen goat.’—‘The Saanen breed (pl. 37) takes its name from 
the Saanen Valley of Switzerland, which is about 70 milessouthwest of 
Berne, where they are quite numerous; but they also abound in the 
Upper Simmen Valley. The Saanen is the largest breed of Switzer- 
land; it is quite tall and lean and Janky, like the Toggenburgers. Its 
color is pure white or creamy white, The bair is short, except a strip 
along the spinal column and down the flanks and on the lower part of 
the thighs. 

The Saanen does are especially beautiful, with slim, lony, graceful 
necks, and clean, breedy looking heads: the bead of the buck is decid- 
edly masculine, but does not have the serious expression of the Tog- 
genburger, The breast is well developed; as a rule, the udder is very 
pretty and carried high. This is considered a hornless breed, but, as 
with the Toggenburgers, occasionally one is found with horns. 

Germany imports many of this breed, especially of the males, in 
order to cross them them upon the German farm goat, and the result- 
ing improvement has been very pronounced. In 1898 it is said that 
several thousand head were taken ont of the Saanen Valley. Notwith- 
standing this fact, the German writers are very careful to warn pro- 
spective importers that the breeders of Saanen goats in Switzerland are 
never inclined to sell their best milkers and that there are likely to be 


®This description inclades that by Mr. F. 8. Peer, who visited the Saanen Valley 
early in the year 1904. 
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Several head came to the United States in the Peer importation in 
May, 1904, and so far they seem to be acclimatizing very well. With 
rational treatment they will probably do well in any part of the coun- 
try, but especially in the mountainous sections. 


The Appenzell goat.—This is another Swiss breed. It shares with 
the Toggenburger the right of possession of the Toggenburg Valley, 
where both breeds are raised side by side. As the Government grants 
a subsidy to these breeds when kept pure, but never does so when 
crossed, they are seldom allowed to interbreed. The Appenzeller is a 
good milker, and is considered inferior only to the Toggenburger and 
Saanen. It is often mistaken for the latter, especially in the case of 
those that are pure white. Some of them are, rarely, dark or spotted. 

The Appenzeller weighs about 110 pounds. Its head is flat and horn- 
less, One of the strong claims made for it is its great hurdiness, It 
is easily acclimatized. -In Switzerland many are kept in stables, 

Anderegg is authority for the statement that the Appenzeller pro- 
duces 3§ liters of milk per day. 

It is said that the results of crossing this breed with either the Tog- 
genburg or Saanen breeds are always negative. 


The Schwarzthal goat."—This breed, sometimes called the Glacier 
goat, or the saddle goat, belongs to Canton Valais, of Switzerland, and 
is specially numerous in the Rhone Valley. The frontispiece of Hook's 
‘*Milch Goats and Their Management” is a picture of several of these 
gouts in the Rhone Valley. It is a large animal, having legs and horns 
resembling the chamois and a tuft of long hair on the forehead. It is 
a very striking animal because of its size and its coloring. The first 
third of its body, including the head, the neck, and the breast, is black, 
while the remainder of the body is pure white; these colors meet just 
back of the shoulders, The front hoofs are black and the hind ones 
white or yellow. 

This is one of the hardiest of the breeds, if not the hardiest, as 
it withstands exposure better than any other of the goats of Switzer- 
land or France. Because of this hardiness principally, but somewhat 
on account of its peculiarly striking colors, it is selected for export to 
Holland, Germany, Norway, and Sweden. 

Another peculiarity of this goat, according to Pegler, is that **it 
almost invariably has but one kid at a birth,” though it yields a large 
quantity of milk. 

The quantity of milk given by this breed is not equal to that yielded 
by the other principal breeds of Switzerland, and the quality is also 
inferior. The following is from Hook: 

Very large herds are to be seen on the Eggishorn and Reider Alps. At the latter 
place I once chanced upon a herd just as the herdsmen commenced the evening 


@ This description includes the observations of Mr. Peer, 
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milking, There were two milkers, and as cach goat was finished a young assietant 
canght and presented another, and the whole herd of fifty or sixty animals was milked 
in a remarkably short time, the produce being carried in one of the upright taba upon 
the herdman’s back; but I must say that I considered the amount on this occasion 
very small for so large a number of animals. These goats, however, were not #0 care- 
fully treated, and not honged as are thoac of the Toggenburg Valley, and after haying 
been milked were driven off to spend the night upon the mountain side. 


At the time of Hook’s writing (1896) the only specimens of this 
breed in England were in the possession of one man. There is very 
little in print about them, but, that little seems to indicate that their 
hardiness is their only feature that would recommend them for the 
United States. 





Fre, 47 —Schwarewald Goat, (Copied from Hoffmann.) 


The Schwarzwald goat.—This breed (fig. 47) is generally fawn col- 
ored, with n black stripe down the middle of the back, some 
and occasionally some white animals. The skin is soft and smooth, 
with short shining bair. The head is graceful. About one-fourth of 
the goats are horned. The eyes are gray, the ears thin, long, and 
placed well up. The neck is thin and slender and well set, with 
abundant hair about the throat. The withers are low, the chest quite 
broad, the shoulders rather strong and rounded, the back even, and 
running on an even line to the hips. he belly is very thin, and does 
not hang down. The hips are long and somewhat sloping. The hind 
legs are often somewhat bandy; the position of the forelegs is normal. 
The udder is, in the greater number of cases, large, pliant, and thinly 
covered with hair, and is placed well back between the bind legs; the 
teats are somewhat large. : 


kb a 
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The animals are bred in the region of Neckar and Donau, south- 
western Germany. The occupation of goat breeding is divided among 
the laborers, factory hands, poor people, and also the middle class; 
the people possess, on an average, two animals apiece, the highest 
number being seven. Stables, with pasture, are rented out from Sep- 
tember till November, The city of Tuttelingen, for two years past, 
has conceded a permanent pasture to the goat owners. 

On plate 34 (fig. 5) is shown a picture of one of two goats which 
William J. Cohill obtained from Carl Hagenback, at St. Louis, and 
this writer is of the opinion that these goats are of the Schwarzwald 
breed, The description, which is from a German author, and 2 com- 
parison of the illustrations, with the further aid of a inspec- 
tion of the specimens in Mr. Cohill’s possession, lead easily to this 
conclusion. 


The Langensalzaer goat.—The district in Germany where this goat 
is bred is the Northern Thuringia, the upper section of Unstrut, between 
Heinich and Hainleite, including the district of Langensalza, the west- 
ern part of the district of Weissensee, the southern part of Muhthau- 
sen, and the northern part of the Duchy Gotha. The altitude of this 
section is from 450 to 1,000 feet. Lobe says this breed is especially 
suitable for level tracts of land. 

This breed (pl. 88, figs. 1 and 2) is of various Gila give black, 
and white, ora mixtureof these. In the Langensalzaer district the pre- 
vailing color is white, This goat is hornless, according to Dettweiler. 
There appears to be no uniform type, but three classes may be distin- 
guished: (1) The common goat, almost identical with the common goat 
of Thuringia, and having no purity of blood; (2) a goat improved by 
breeding and selection, found in the neighborhood of Langensalza; 
(8) a goat improved by crossing with Saanen bucks. 

The third class is preferred, and it predominates; and it is the one 
usually in mind when the Langensalzaer goat is referred to. In its 
improvement it has much of the appearance of the Saanen breed. 

Petersen’s description of the Langensalzaer goat is in the main as 
follows: It differs from the Saanen goat in its more refined frame, 
shorter limbs, and long barrel. The coat of hair is generally short 
and smooth, rarely long; the forehead almost square; eyes large and 
intelligent; ears erect and pointing forward; neck long and slender 
but somewhat heavier at base than elsewhere; withers well rounded; 
back straight; hips dropping; chest narrow, but deep and extending 
far back; belly round, but not hanging, and showing deep ‘hunger 
hollows;” loin not yery deep; hind legs inclined to be cow-hocked 
(occasionally there are cases of stiff legs). The’bones are fine, and the 
pastern short. The udder is broad and deep, similar to that of the cow, 
almost globular, and not in two lobes, as in other Swiss breeds; teats 
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The udder is well developed, bilobed as a rule, with large teats 
hanging between or a little back of the hind legs, When fresh the 
milk production is from 2 to 4 liters a day, increasing in good animals 
to 5 liters, and the amount for the entire period of lactation, which is 
about three hundred and twenty days, is from 500 to 700 liters. The 
taste of the milk from this breed is especially good, and everywhere 
throughout the Harz Mountains the milk is used as an article of diet, 
especially for the poor and for the invalids who sojourn in that district 
in large numbers, 

The Wiesenthal goat.—The Wiesenthaler is a hornless mountain 
goat with a middling long head and sparkling eyes. The hair is short 
and light in color. The udder is globular in form, with a good devel- 
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Fro. 45.—German Farm (or Monee) Goat, (Copled from Zara.) 


opment of teats. When the doe is fresh her yield of milk is from 2 
to 54 liters per day, the average being about 3 liters. The quantity 
for the whole period of lactation varies from 600 to 900 liters. Peter- 
sen (from whom these notes are made) mentions one case where 983 
liters were produced from a doe that had a lactation period of three 
hundred and fifty days. The quality of the milk is excellent, having 
especially a high percentage of fat. 


The Saxony goat.—This goat can hardly be regarded as o distinct 
breed, It has been developed by selection from the common, or farm, 
goats, and by the introduction of Swiss blood, principally of the Saanen 
breed. Doctor Kohischmidt, an agricultural teacher at Freiberg, has 
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cumference equal to its length; chest well developed, being broad, 
deep, and long; back generally straight; loins generally well developed; 
hips, dropping; legs sometimes cow-hocked. The udder in full-grown 
animals is well developed, firm, elastic, both halves being of uniform 
size, and hangs low in old animals only. 

The milk yield is about 8 liters per day; 1t amounts to 4 liters in 
exceptional cases, The annual yield yaries from 600 to 650 liters, 
testing 3.75 per cent fat. 

The Hungarian goat—There is very little information at hand 
regarding the Hungarian goats. Neither Pegler nor Hook mentions 
them, yet the following description of a single specimen was pub- 
lished in the proceedings of the Royal Agricultural Society, England 
(vol, 15, p. 664, 1879), in the words of the judges of the show at 
Kilburn: 

The prize winner, of Hungarian breed, exhibited by Lady Burdett Coutts, was cer- 
tainly the largest he-goat that has ever appeared at any show. He was devoid of 
horns and had a fine head, with broad chest, level back, and well-sprung ribs, with- 
pple iprer oie Ho measured 34 inches in height at the shoulder and 

im Ms 

The Alpine goat.—Descriptive writers who have visited Switzer- 
land have seldom failed to mention incidentally ‘+the Alpine goat,” 
yet very little is in print about it as an animal of economic value. 
Peer made no little effort to learn something about this goat, and the 
description here given is practically in his words. 

The Alpine goat may be termed the native goat of Switzerland, cor- 
responding in name to our “common” goats and the German ‘* farm” 
goats, but not corresponding in important characteristics. These 
goats are found throughout the whole Alpine chain. There is butlittle 
uniformity among them, and therefore they ean hardly be classed us 
a distinctive breed. They resemble grade animals of nearly every 
description. In one section certain markings may prevail and in 
another they are quite different. They have horns generally and are 
a hardy, serviceable animal. 

The want of attention to certain uniform characteristics disqualifies 
them for breeding purposes among those who wish to follow a certain 
standard or type of breeding. In some districts in the Swiss Alps 
and also the French Alps some attempt has been made to breed to a 
certain form and color, but as a rule they are better classified as ‘all 
sorts.” In France and Switzerland there are a few distinct families 
like the Saanen and Toggenburg; all the rest, except foreign goats of 
a distinct breed, seem to be lumped off as ‘‘ Alpine goats.” In some 
parts, however, local names are given to these goats. Some of these 
animals are exceedingly beautiful. 

The Tarentaise goats from the French Alps, which are usually seen 
at the French agricultural exhibition at Paris in the beginning of 
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published of large herds of this breed in the Pyrenees Mountains, 
where they are kept for the twofold purpose of cheese making and 
the production of skins for fine gloves. So far as known there are 
none of them in the United States, but they would probably thrive 
well in any of our mountainous sections. 


The Spanish goats.—The term Spanish goat does not here mean a 
particular breed, for there are several varieties in Spain. Lobe refers 
to a “hornless Spanish goat,” which is especially distinguished by its 
long silky hair. The illustrations which are shown on plate 40 are 
evidently quite a different variety from the one described by Lobe. 
These pictures are of the goats of Malaga and Granada, and were 
taken by David G. Fairchild, agricultural explorer of this Department. 
No records are available of the quantity of milk that the goats of 
Spain will give, but the size of the udder of those shown here indi- 
cates that it is considerable. It is said that all varieties of the Span- 
ish goats are good milkers. 

The English goat.—The English breeders began many years ago 
to produce from their nondescript stock a distinctive English goat. 
The lines of breeding which they pursued were the same as those 
proposed for the production of the American milch goat. The English 
have succeeded toa large degree, presaging the fact that the United 
States, with its more favorable climatic and soil conditions, ought to 
do much better in a shorter period of time. 

England’s climate is not suited to any of the imported breeds of 
goats, and her native goats were far from being satisfactory as milk 
producers. In order that there might be a goat that would withstand 
the damp climate and lowlands and at the same time produce a satis- 
factory quantity of milk, the English proceeded to import bucks of 
the Swiss and Nubian breeds for crossing upon the native does. By 
this method they haye retained the hardiness of the native goat toa 
remarkable degree and at the same time acquired much of the milk- 
producing qualities of the Swiss and Nubians. 

The following description of the English goat is from Pegler: 

T have been at some pains to ascertain the points of the original breed; and from 
the descriptions in old works in which goats are mentioned, and a comparison with 
the features most prevalent at the present time, I believe the following description 
to be correct: Head neat and tapering, with moderate beard; frontal bone promi- 
nent, horns set far apart, rising slightly at first with an inclination to the rear, and 
then branching outward; ears rather large, but not actually erect nor yet pendulous, 
but more approaching a horizontal position, pointing forward. Body long and 
square shaped, with the coat short, but not so close as in the Nubian and some 
Indian varieties. In the male it is much longer, particularly at the neck, chest, and 
thighs, where it is very thick and stiff. A fine, soft, wooly undergrowth is nearly 
always obeervable between the haiz, The color ranges from black to white, but is 
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result of such x procedure would be very beneficial, for the English. 
gout is really a good animal. 

The Irish goat—This goat is mentioned and described in order to 
forestall any desire to import the blood for American use. The fol- 
lowing is from Pegler: 

The hair is long and shaggy, generally a reddish black and white, or yellowish 


gray and white, The head, instead of being short and tapering, is long and ugly, 
the muzzle being coarse and heavy, with a considerable amount of beard even in the 


fernale, The size and shape of the horns render both male and female formidable 
antagonists when pugnaciously inclined, which they not unfrequently are, both to” 
each other and to persons who are strangers to them, so that they are not altogether | 
safe with children, The Irish goat. is a rather taller animal than the English, but 
its gaunt, fat-sided appearance renders it anything but prepossessing, It is never- 
theless a good milker, though the yield is comparatively poor in quality. The udder 
i generally long and narrow, with big teats 

Pegler does not say much for the Irish goat, but Hook, in the fol- 
lowing, says less: 

Of small size, with long shaggy coat and large horns, it has little but ite low price 
to recommend it, Rare examples may be found to yield a large quantity of milk, 
‘but only for a few months after kidding; and, as it is impossible to induce these 
animals to breed, éxcept a8 their half-wild natare prompts, the production of milk 
in winter is entirely out of their power. 

The Welsh goat.—It is believed that in a former time there was a 
distinctive breed of goats in Wales and also in Ireland, but the Irish 
blood appears to have dominated and overrun both countries. Tt: 
believed that originally the Welsh goat was large, white in most 
and of a kindly disposition; but this is not the case at this time. 
Pegler says of it: 

In many points it resembles the Irish goat, but is smaller and more 
shaped, the head and horns being more graceful and the body lighter. Tihs breed. 
is not of much value for milk. The udder and teats are usually small, and it does 
not retain any length of time in profit. 

The Nubian, or Abyssinian, goat.—This breed (fig. 49) is the most 
peculiar of all goats, and in many respects differs so much from other 
goats that nt a distance it may be mistaken for some other animal—at 
least not be taken for a goat. 

It is a native of Nubia, Upper Egypt, and Abyssinia, With pe | 
modifications, 
as far south as the Cape of Good Hope. J 

Its size is extraordinary, being fully a half larger than sl 
goats, and it has very long legs, In a pronounced degree this 
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has the rounded forehead and nose that are so characteristic of all 
African sheep, but why this similarity exists no one ventures to say. 
Below the top of its head the forshead rises so as to form a conical 
prominence, then sinks toward the nose until the nostrils arein an actual 
depression. The lower jaw protrudes beyond the upper, and the teeth 
often extend above the nostrils. The cars may be flat, long, large, 
and pendant, or very short, straight, and pointed. 

‘The Nubian is considered a hornless breed, and it is probably as 
nearly hornless as any breed, yet it frequently occurs that the bucks 
develop horns, which are flat and short, and which lie upon the back 
of the head. The horns at a distance midway of the length curve out- 
ward. There is an entire absence of beard, and the ** goat odor” so 
common in the males of other breeds is entirely wanting in this one, 
not even appearing at rutting time. The eyes are large and lie flat in 
the head. The color is glossy black or dark brown. Several authors 





Fa, $2.—Nubian Goat. (Copled from Hoffmann.) 


who are familiar with this breed assert that the hair is always short,” 
while one, who is no doubt equally as well informed as the others, 
says the hair is long. The fact is that there are both kinds. Pegler 
describes it thus; ‘‘The hair is comparatively short in the male, but 
very much so in the female,” yet he gives an illustration of a Nubian 
with long hair. It can hardly be doubted that the Nubian is closely 
related to some of the other breeds of northern Africa, all of which 
bave long-haired strains among them. The skin is oftentimes much 
wrinkled. 

The udder is deeply indented, or divided, so as to form very dis- 
tinct lobes. The teats are situated, us in all species, on the lower 
part of the udder, but upon the outside, 

The Nubian is the most peaceful and gentle of the goat family. It 
is not vagrant, and does not require delicate nourishment. The only 
objection that can be ascribed to it is such extreme sensitiveness to 


382 BUREAU OF ANIMAL INDUSTRY—2la REPORT. 


cold that it can with difficulty withstand the slightest degree. For this 
reason, in France and England, it is always provided with a warm 
house during winter, and never turned out in the morning when 
there is frost. It is said that the slightest cold produces abortion 
almost instantly. 

Crosses have been made of Nubian bucks upon selected common 
does with results very satisfactory. The crosses have better devel- 
oped forms than the common goats: they are more robust, and par- 
take largely of the physical characteristics of their dams. It isa 
pleasure to quote here froma letter by Wm. G. de Coligny. of Spring- 
field, Mass.. who had experience with Nubian goats in Ecuador: 

Mr. Francisco Chiriboga, now deceased, a large cattle raiser in the province of Imba- 
bura, northern Ecuador, had @ flock of about twenty Angoras and one of Nobian 
goats, ten in number, which he imported from France, from the Government sta- 
tion at Souliac, department of Cantal. He used to cross them for the wool, milk, 
and meat. The Angora became fairly good milch goats, but not so good as the 
crosses from the Nubian upon the common goat. * * * The hair of the Angora- 
Nubian goats was not white, but very silky, fine, steeple pointed, and about 8 inches 
long; in some individuals 10 inches long. 

The amount of milk produced from three or four Nobian goats and their cromes 
at that time (1877) was about 4 liters per head per day. Milk from the Angora- 
Nabians was about 24 liters per hoad per day, and from the Nubian and common 
goat cross, about 3} liters, 


Of all domestic animals, except the rabbit and the hog, in the lan- 
guage of Du Plessis, the Nubian goat is the one which increases most 
rapidly. A French writer (Sacc) says that he bas known one of these 
animals to drop eleven kids in one year, four on two occasions and three 
at another, This, of course, is an unusual case, yet it can be safely 
affirmed that Nubian goats generally have kids twice a year, and fre- 
quently there are triplets. 

Sace avers that the daily yield of milk per animal is from 10 to 19 
quarts, and that it seldom falls below 4 quarts; and that the milk is 
universally pronounced excellent and of a higher fatty content than: 
milk from native goats. Du Plessis thinks Sace has exaggerated by 
regarding the exception rather than the rule. It is nevertheless trae 
that the Nubian goat is the highest type of milch goats, Du Plessis 
regards a good yield for the Nubian is from 5 to 6 quarts per day. He 
conducted some milking experiments for five days with two goats— 
one a pure Nubian and the other a crossbred Nubian and native goat. 
The results obtained are given on the following page, 
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Given a suitable climate, proper feed, and intelligent handling, this 
breed will excel all others in milk production, So far as the United 
States is concerned, however, its area of usefulness in its pure state 
will be limited, it seems, to the extreme Southern States and southern 
California, This is the opinion of De Coligny, who is familiar with 
this breed. However, among goats imported into Canada within the 
past two years there is said to be a Nubian buck that is withstand- 
ing the cold climate of that locality. The tenderest care must be his 
lot if he isa pure specimen. The writer has been unable to obtain 
any information about this animal by correspondence, or indeed, about 
other breeds of the same importation. A few Nubians may be found 
in England, where their value has come to be recognized for crossing 
upon the common goats of that country. 


The Bgyptian, or Nile, goat.—The description given of the Egyp- 
tian goat (Capra xgyptica) is after Hoffmann. This goat has a sinall 
head and either short horns or‘none at all. It has a facial expression 
that is remarkable and peculiar. The nose is short and stumpy, the 
nasal bone bulging upward. The lower jaw is longer than the upper 
one. The beard is often wanting. The eyes are small; ears about as 
long as the head, are narrow and rounded at the end, and are pendu- 
lous. The color of the hair varies from reddish brown to light yellow, 
and always lighter in color on the belly than elsewhere, The goat 
odor is never present. (Note the similarity of this goat with the 
Nubian, the Syrian, the Mamber, and the Zaraibi.) 

The Egyptian goats are numerous in the Nile Valley as far as Nubia 
and Upper Egypt. They are regarded as among the best milch goats, 
and are said to give daily from 5 to 6 quartsof milk. Hoffmann says 
it has been ¢laimed for this breed that a specimen has been known to 
give from 10 to 12 quarts of milk daily, 
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The African, or Widah, goat.—L.be says the African goat in its 
conformation and peculiarities resembles the Angora, but is smaller. 
The short description given here of this goat is translated from the 
German of Hoffmann: 

‘This goat is the most handsome and graceful of all goat breeds. It is of medium 
size and has a shapely head; has a robust, well-rounded, fleshy body, and better 
developed legs than any other breed of goats. The horns are thin and curve gently 
backward and outward, the point bending back again so as to form the beginning of 
aapiral. The hair is short and coarse; on the neck, back, sides, and legs it is black, 
but underneath it is yellow. The color may be reddish or yellow, 

There is a subbreed of the African goat called the Dwarf goat (fig. 
60). It is only 13 inches high and 26 inches long, according to Lébe, 
who makes no comment as to its value, 





Pie. 50—Atrican Dwarl Goat. (Copied from Hoffmann.) 


The Zaraibi goat.—The illustration (pl. 41, fig. 3) shows a prize- 
winning Zaratbi buck at one of the shows of the Khedivial Agricul- 
tural Society of Egypt. Nearly all travelers through Egypt who 
observe the live stock there mention this goat as a most excellent 
milker, and it always appears at the shows, yet no description of itis 
at hand. It is a large animal with long hair and especially character- 
ized by its very long cars. The description of the Egyptian goat 
applies to the Zaraibi pretty well, but the writer has been told 
visitors to Egypt that the former, although a good animal, is not the 
equal of the latter, and also that the former are much more numerous. 
There is good evidence that this breed was originally from Syria, 

The following report regarding this breed is from Dayid G. Fair- 
child, agricultural explorer of the United States Department of 
Agriculture: 

The Zarafbi is the best milch goat known in Egypt and it {a used largely by Euro- 
pean families desiring pure milk for their infants, It not only gives more milk than’ 
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the ordinary kind, but is eaid to be a better breeder, I learned that the wealthiest 
landowner in Egypt had only recently purchased several for his own use. The best 
herd in Egypt is owned by the Khedive. 


Mr. Fairchild was permitted to inspect the Khedive's herd of goats, 
a privilege seldom accorded to anyone. He believes they could with 
advantage be introduced into southern California in the warmer parts, 
but does not think they would live through the cold winters of the 
North unless housed very carefully. Tho climate to which they are 
accustomed is very much like that of southern California, 

G, P. Foaden, secretary of the Khedivial Agricultural Society, for- 
wards the following statement: 

The Zaraibi goats are a race which was brought originally from Syria. They are 
wuperior to the native breed, They are now bred chiefly in the neighborhood of 


Cairo. A good average goat will give 4 pounds [quarts?] of milk per day and costs 
when full grown, if well bred, as much as £1.10 (about $7). 


The Syrian goat.—The writer is unable to find an authoritative 
description of the Syrian goat, but the evidence given by travelers in 
that country is convincing that, all things taken into consideration, 
this breed must take a place among the best breeds for milk produc- 
tion. It is always long haired and in color mixed black and white or 
solid black. Its ears are very long and pendulous, making it easy to 
believe that it is the original stock of the Zaraybi breed found in con- 
siderable numbers in the neighborhood of Cairo. The only available 
photograph (pl. 42, fig, 1) of this breed is the one given herewith, being 
one taken in Nazareth in April, 1904, by Mrs. Sallie Russell Reeves, 
of the United States Department of Agriculture, The flock shown 
here is owned by the German Orphanage and constitutes the only source 
of milk for that institution. 

Dr. Ira Harris, who bas been the American consular agent at Tripoli, 
Syria, for upwards of twenty years, has given the writer some inter- 
esting and valuable information regarding the Syrian goats, and some 
of the important parts are embodied in what follows: 

This goat gives about 16 pints of milk a day, and the lactation period 
is usually nine months, It is a hardy breed, being kept all over 
Syria—on the plain, and on the mountain, where there is snow and 
frosty weather. ‘‘On the Hameth and Hums plain,” says Doctor 
Harris, ‘‘they have a hot summer and a cold winter. I know of 
no other animal that has such a strong constitution unless it is a 
donkey.” These goats are often seen in large flocks in Syria, Doctor 
Harris states that he has seen 2,000 kids in one flock. 

It is likely that this breed could be easily acclimatized in the United 
States, and the low prices at which they can be purchased in Syria 
would seem to make it desirable for some one to consider the feasibil- 
ity of importing some of them. 
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THE MILCH GOATS OF SWITZERLAND. 


By Fraxk Sarewan Pren, 
Cornell Heights, Ithaca, N. Y. 


In the spring of 1904, I had the pleasure of visiting Switzerland in 
the interest of several American gentlemen who wished to buy and 
import to this country some of the noted cattle and mileh goats of 
that country. Armed with letters of introduction to the Swiss min- 
ister of agriculture, I arrived at Berne one day in March, full of 
delight at the magnificent scenery and anticipation of the work before 
me. The Swiss minister of agriculture sent me to the American con- 
sul as being the proper person to bring the questions before his 
department. The result was a letter to the president of the Swiss 
Agricultural Society, who in turn gave me letters to the best.and most 
reliable breeders of mileh goats in Switzerland. 

It was soon learned that there were several breedsof goats in Switzer- 
land, but that the best milking breeds were the Toggenburg, the Saanen, 
the Alpine, and the Schwarzthal," and of these the Toggenburg and 
Saanen goats were the best milkers. Therefore I confined my atten- 
tion principally to the last two varieties. 

All the breeds which I investigated are about the same size and 
weight, except the Saanen, which are about 25 to 30 per cent larger 
and heavier than the others. As to a choice between the Toggenburg 
and the Saanen, I like the Toggenburg better for a close-at-hand 
inspection and the Saanen best when seen in the field. There can be 
no prettier sight than a flock of Saanen goats on a hillside or in a 
green pasture. 

In 1903, there were exported from Switzerland 50,000 francs’ (about 
$10,000) worth of Toggenburg goats, which speaks well for their popu- 
larity in foreign parts. Animals winning a prize are not allowed to 
leave the country or the neighborhood where raised for a year. 

As to the quality of Toggenburg and Saanen goat’s milk, so far as I 
could judge, there was no choice. They both give nice white milk, 
quite free from a goaty taste, which can not be said of all goats, It 
is seldom yellow and is probably the better for it, The best goat’s 
milk, as I understand, is that which shows the greatest proportion of 
casein. Goat's milk in Switzerland is rarely made into butter. 

# Mr. Peet's descriptions of these several breeds are embodied in the text dealing 
with the breeds, —Eprrox, 
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day of rejoicing for cattle and goats and kids alike, after their long 
winter confinement. The gaily dressed cow men, the chorus of the 
bells, the sporting calves and skipping goats all make a very interest- 
ing spectacle indeed. ‘These animals go yearly to certain locations on 
the foothills, and, as the snow gradually disappears, they keep moving 
the herd higher and higher up the mountains until midsummer, when 
they arrive at the limit of yegetation and shortly after begin the 
descent, and about November 1 they are all back in the stables again 
for the long winter. 

Dotted all over these lofty mountain ranges are little huts which are 
the headquarters of the cow men and boys while herding in that par- 
ticular vicinity. Once or twice a week someone goes to the valley to 
renew the larder with dried fish, canned meats, and bread, 

There are scattered over these mountian ranges little creameries 
mostly for making cheese. The milk from the goats is mixed with 
that from the cows and made into cheese. In some cases, however, 
the calves born the autumn before are allowed to suckle their dams 
while in the mountains and the goat’s milk with a little cow’s milk 
only is made into cheese. There are therefore many brands of this 
mountain-made cheese, differing largely only in the proportion of | 
cow’s milk to goat’s milk. ‘The process of making these different kinds | 
of cheese is generally the same. 

Goats and cows seem to work well together on these summer pil- 
grimages above the clouds. The goats oftentimes go where cows can 
not, and they live largely on twigs and shrubs, which the cows do not 
eat, 


The winter feed of the goats consists of a small wisp of hay daily 
and possibly a handful of oats or other mixed grains. As a rule, they 
do not get any more than sufficient to keep them in very ordinary 
condition. 

As to prices, Toggenburg goats from 1 to 2 years old in March, 
before dropping their kids, cost $12 to $15 per head; bucks, 815 to 
$25. Saanen goats of the same age cost from $3 to $10 per head more, 
and Alpine goats from $3 to $5 less, than the Toggenburgers. The 
Schwarzthal, or Glacier, goats cost from $15 to $20 for females and 
from $20 to $40 for males. Cheaper grades of goats, such as are 
usually exported through local dealers, may be had, but they are 
usually the culls. 

Treatment of kids.—As a rule, the goats of Switzerland are allowed 
to breed only once a year, but where it is desirable to obtain the 
greatest yield of milk and the most increase, they may bring forth 
their young three times in two years. By this system the yield of 
milk is increased to an average of 1,000 kilograms (2,200 pounds) per 
year. The kids are usually allowed to suckle their dams fora day or 
two, the first milk being very necessary to the healthful movement of 
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Quality or fineness of hair is usually demanded; also thickness of 
coat. Another fault which is noticed among animals (on account of 
in-and-in breeding or neglect) isa dropping away behind the shoulders, 
Goats should have deep, full breasts, strong loins, broad backs, deep 
bodies, and large stomachs; these are the general requirements, Then 
comes color markings, and all that goes to constitute family type in 
each particular breed. 

When we realize the wretched stabling and seanty feeding in Swit- 
zerland, it may confidently be expected that the goats will be greatly 
improved in every respect by good care, proper ventilation, and by 
liberal feeding. By such rational treatment they should be brought 
toa much higher state of perfection as milk producers. 

Soil.—Neither a goat nor a sheep will thrive on soil that is at all 
damp unless thoroughly drained. While goats are said to live on any- 
thing or nothing, they are even more fastidious than sheep. They 
require a wide range. They pick the tenderest bits of grass and buds, 
and when they have fed over a ground once or twice the taint from 
their own bodies makes the pasture objectionable to them, and they 
keep on feeding there only by stress of hunger. Where a wide, hilly 
range or frequent change can not be given, they should be tethered 
and not allowed more pasture to go oyer in a day than they will eat. 
In this way they may always have fresh, untainted forage within a very 
small inclosure, or, better still, where a wide range ean not be given 
they may have the run of a small inclosure and be fed soiling crops in 
the stalls during the day. In hot weather they should have stalls 
darkened to exclude the flies in the daytime and the liberty of a yard, 
paddock, or field at night. In spring and autumn they could go out 
in the daytime and remain in at night. 

It must be remembered that goats are very sensitive animals, and, 
while they are, in jest, said to live on air and snow, they are, in reality, 
very susceptible to sudden changes of climate, cold storms while at 
pasture, and drafts while stabled. While they have a great stock of 
vital energy, their milk supply is more easily affected by sudden 
change and exposure than that of either cattle or sheep. In Switzer- 
land the goats of the best breeders are housed at night, even after 
they go out to pasture, until the weather is thoroughly settled, when 
they are fed soiling crops by day and go out by night. 

Stabling.—The mileh goat has already attained quite a degree of 
popularity in England, and, while visiting that country during late 
years, I have seen some very vomplete stables and stalls, which seem 
to meet all requirements. The prime object in building a goat stable 
is, first of all, absolute dryness; stone basements or masonry walls, 
unless built hollow, should be avoided; second, ventilation, or plenty 
of fresh air without draft, 
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Die Ernahrung und Haltung der Ziege als Milchtier des kleinen Mannes. Von 
Dr. G. Kloepfer, Direktor der landwirtschaftlichen Schule Kettwig (Ruhr). Finfte 
Auflage. Pp. 76. Druck und Verlag von G. D. Baedeker, Essen, 1899. 

Rind, Schaf, Ziege und Schwein. Die unentbehrlichsten Haustiere des kleinen 
Landmannes. Praktiache Winke iiber Aufzucht, Pflege, vorteilhafteste Futterung 
und gewinnbringendste Verwendung. Von J. G. Obst. Pp. 41. Ernst’sche Ver- 
lagsbuchhandlung, Leipzig. (Date?) 

Goats for milk for nursery and cottage. By the Rev. H. Aldwin Soames, M. A., 
F. L. 8 Edited by Rev. E. Bartram, D.D. Pp. 16. Society for Promoting 
Christian Knowledge, Northumberland Ave., London, W. C., 1897. 

A manual of Angora goat raising, with a chapter on milch goats. By George 
Fayette Thompson, M. 8., Editor Bureau of Animal Industry, etc. Pp. 236, ills. 74. 
American Sheep Breeder, Chicago, IL, 1908. 
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There went before the juror for examination (and reexamination for cham- 
plonship awards) 245 Angoras. Few people who are not breeders of these 
animals realize how much work the Judging of this number required. A most 
careful examination must always be made of the fleece with reference to Its 
density, luster, length, ofliness, freedom from kemp, etc.; it Js impossible to do 
justice to a goat without such painstaking efforts. These conditions are hidden 
from the eye of the casual observer, and they explain why the Juror's selection 
of prize winners did not in all cases agree with the judgment of some spectators. 

‘The announcement was made by Col, Charles F, Mills, chlef of the department 
of live stock, to the Jurors on sheep and goats that the management of the 
Loulsiana Purchase Exposition selected the Jurors because of thelr special 
fitness to do the work in hand, and for this reason they were not In any sense 
bound by any former recognized standard or score card; that they were to 
award the premiums to those animals which best represented the purpose for 
which the breed Is raised; in other words, they were to consider only the 
lessons learned from the past and te anticipate the future by fixing the type 
for whith all breeders should aim. ‘This was vot so difficult with the Angoras 
as with sheep and other domestic animals, for the best Angora is yet far from 
being the Ideal animal. [t was not a difficult matter to know what was desired 
in the goat and how far the animals on exhibition fell short in desirable 
characteristics, The judging of the Angoras, therefore, was along the same 
lines that had been followed at the previous exhibitions at Kansas City. 

The Angora goat, like other farm animals, must be judged with reference to 
size, conformation, and constitution; in addition, and more Important than apy 
other single point, the quality of the fleece must be considered, From an 
economic standpoint the Angora Is primarily a mobair producer, and conse: 
quently it should yleld that quality of hair which the staple trade demands, 

A few years ago, before much effort had been made to improve the Angora, 
it was described as a little animal; but under favorable conditions Its size has 
been greatly improved, although it is yet considerably smaller than the nverage 
sheep. This improvement hax uot always been at the expense of a fine fiber, 
ns inany at first expected It would be. The future may cause a change of opin- 
ion as to the weight that is desirable, but at this time it is beljeved that the aim 
should be to produce animals welghing at maturity from 100 to 140 pounds. 
Of course there ave now individuals that will weigh up to 180 pounds, but this 
ie very much heavier than the average Is Ikely to be for many years yet to 
come, 

‘The body shoul be round and broad throughout Its length; bips and shoulders 
of equal height, as low shoulders indicate a weak constitution; hips not sloping 
in 4 pronounced degree; chest broad; legs strong, but not long. The head 
should be broad, with «a wide muzzle and bright eye; ears may be partially 
upright or distinctly pendent. 

The fleece should cover all parts of the body except the inside of the upper 
legs. While some animals show mohair down the legs to the feet, this does not 
Indicate 4 better Individual than may be found among those that have no mohaly 
below the knees and hocks. This does Indicate, however, a strain producing a 
larger fleece. A topknot is pretty, but does not indicate quality. The fleece should 
make an annual growth of not less than 10 inches and be so dense upon the ani- 
mal a8 to yield from 8& to 10 pounds. It should be in ringlets well formed from 
pojnt to skin, and the tighter these ringlets are twisted the better; loose, slightly 
wavy hair ts objectionable and indicates coarseness and brittleness, and often 
there is lack of luster. It Is of the utmost fmportance that the bair be 
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ported in 1903 was 148,40 pounds, valued at $23,940, or 16 cents 
per pound; in 1904 the amount was $3,231, or 18 cents per pound. 
At this price these evidently were very poor skins, for the imported 
skins of common goats for the same years were worth 29 and 28 
cents, respectively. 


Remarkable mohair yields and prices.—Among the Angora goats 
exhibited at the Louisiana Purchase Exposition in October were two 
goats which, because of the long fleeces that they carried, attracted 
more attention than any of the prize winners. One of these was a 
doe owned by Mrs, M. Armer, of Kingston, N. Mex.; the other, 
Kingston Lad, was the property of Tom Wedgwood, also of Kingston. 

Mrs. Armer’s doe sheared 14 pounds. The length of the staple is 
not stated, but the longest of it was about 18 inches, The mohair 
was sent to a purchaser in New York City who fixes his own price 
upon long mohair ; he buys all he can find in this country and imports 
largely besides. He uses the hair in the manufacture of various 
things, such as wigs, switches, nets, ornaments, flowers, etc. The 
following is his payment to Mrs. Armer: 





Mr. Wedgwood’s buck sheared 16 pounds. Ten aaa of this he 
sold to the gentleman already referred to, at $5 per pound, and 6 
pounds he still holds. The owner says he gave away ringlets from 
the buck at St. Louis to the amount of 2 pounds at least. Most of the 
fleece was over 20 inches long. 

In this connection it is interesting to note that a considerable num- 
ber of persons in various parts of the country have sold whatever 
very long mohair they raised for very high prices—all of it to one 
man. For instance, William Riddell & Sons, of Monmouth, Oreg., 
sold 25 pounds for $42, as follows: 





Tt seems that there would be a limited demand for mohair for the 
purposes for which this very long staple is used, and that this de- 
mand will be entirely satisfied in a few years, for the number of goats 
that can produce such long hair and carry it from eighteen to twenty- 
four months are increasing; but who knows how many ways may be 





AN, RT. B.A. |. 1904 PLATE 43. 





Fic. 1.—SULTAN, GRAND CHAMPION ANGORA BUCK AT THE LOUISIANA PURCHASE 
EXxPosiTion, 


Bred and owned by C. P, Bailey & Sons Co., San Jose, Gal, 





Fig. 2 —EoNA, GRAND CHAMPION ANGORA DOE AT THE LouISIANA PURCHASE 
EXPOSITION. 


Bred and owned by F. 0. Landn 





Laguna, Texas. 





A CONSIDERATION OF MOHAIR AND MOHAIR GROWING, 
WITH NOTES ON OBSERVATIONS IN SOUTH AFRICA.* 


By Gustav A. Hoerte, 
Chester, Vt. 


In South Africa the breeders of goats judge their animals upon 
points, which are different from our judging, and have bred ina differ- 
ent direction from our breeders, both of which matters I fully indorse 
except as to the matter of general shape and symmetry. They do not 
like a long body and short legs so well as we do in the United States, 
and their goats would appear to many of our breeders as more or Jess 
leggy. Though their registry regulations do not mention any point 
for foretop, mohair specks around the eyes, and mohair on all the legs 
and on the ears, which a good register should recognize, the best ani- 
mals show more or less of these fancy points. Most prized of all is 
the mohair tail, as it usually indicates denser covering along the back; 
then mohair legs, especially the front legs, which become covered two 
or three generations later than the hind legs; then mohair foretops, 
mohair specks, and, last, mohair on the ears. 

That a mohair foretop is not so very much valued in the colony, we 
may judge from the fact that the sweepstakes champion at the Port 
Elizabeth show in 1899, a yearling buck, bred by R. C. Holmes, was 
perfectly bare on the face. Yet A. B. Hobson, the winner of the 
championships for both 1903 and 1904, liked the style of the mohair 
of this buck so much that he bought him for a high figure and after- 
wards refused $550 for him. 

On the other hand, many of the best South African Angoras have 
hair enough on their faces to satisfy even the most fastidious Amer- 
ican taste. This we can see from many of the illustrations in 
Schreiner’s book; also from the photograph of Rhodes and others in 
the possession of the writer. 

The photograph of Rhodes was presented to the writer by W. J. 
Edwards, one of his owners. This buck sold for 00, and was for 


Mr. Hoerle has made two visits to the mohair-growing sections of South 
Africa: and on May 29, 144, he landed at New York with 17 bead of Angora 
goats from that country. Iis observations and conclusions, given in this article, 
are published because of their interest to the goat men of the country, but the 
Bureav of Animal Industry assumes no responsibility for them.—LEviror. 
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a long time considered by the greater number of South African 
breeders as the best animal ever imported to the colony. He came 
with the importation of 1896, but the most prominent breeders of 
to-day do not think very much of him, and, although they all admit 


appearance from a distance, he could not bear a close examination. 

I do not doubt that any fancy point can be gradually inbred in 
much less time than is required for the generally useful points. My 
visits to the Kansas City fair have fully convinced me of this, as 
many goats were there with faultless faces, but with very deficient, 
weak, and bristly backs and with utterly bare bellies. ‘At the time of 
my first visit to Cape Colony, which was three years ago, the Amer- 
ican idea about mohair faces was regarded there as being funny, and 
goats that were fully fleeced up to the middle of their jaws were held 
in light esteem unless they also possessed more valuable qualities. 
Quite a number of A. B, Hobson’s otherwise best-covered does were 
almost bare on the face. This gentleman said that he appreciated 
fancy points, but what he was breeding for was a greater number of 
pounds of a certain quality of mohair. It must be confessed that this 
idea seemed to be the more practicable. In contrast with Mr. Hob- 
son's bare-faced goats there was a full-mouthed buck belonging to his 
neighbor which had a silky and soft mohair face, but its body was 
covered with what looked more like horse tails than mohair. This 
buck his breeder kept as a curiosity and not for breeding. 

Thus the more an animal combines the fancy points with those of 
real practical yalue the more valuable he becomes. 

But what are those practical points that make an Angora goat val- 
uable? First, I regard as most valuable the density of covering— 
that is, the greatest possible number of hairs to the square inch—the 
evenness of this covering, the length of the staple, and the tensile 
strength of the hair, then fineness of the hair, and, finally, its luster. 
Luster and fineness are of less importance than density of covering, for 
there is hardly any mohair grown in the United States that has not 
sufficient luster for use in some sort of fabric. Besides, lack of luster 
is due more to the ill effects of climate and soil than to breeding, 

Tn South Africa kemp is less frequent and much shorter in the best 

than in those of poorer quality, but there, as everywhero else, it 
still exists. With regards to kemp (which is not confined to goats, 
but is found on sheep also), it may be mentioned that, no matter what 
the color of the mohair may be on a goat, the color of the kemp, with 
very few exceptions, is always leaden, or dull white. 
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The shedding process of my imported goats Inst summer was very 
peculiar. The goats had been clipped in South Africa at three dif- 
ferent times. Some bucks and does (the show animals) were sheared 
at the end of February or the beginning of March, 1903; the bulk of 
the does in October, 1908, and the stock bucks and kids at the end of 
February, 1904, After they began their journey the mohair stopped 
growing with some. The first sign of shedding was observed in two 
long-haired yearling does about twenty days after their arrival in 
New York; about ten days later quite a number began to shed about 
their heads and throats. They were all sheared except eight or 
nine, which were kept for observation. There was not much differ- 
ence between the rapidity of the shedding process between the sheared 
goats and those not sheared. All had shed some hair on some part 
of the hody—some around the head and throat, some along the back 
or on the belly, and others from head to tail; some on head, throat, 
and belly; several kids on the face and behind the horns only. Most 
of them shed all their hair, but very irregularly, Almost all of 
these continued their growth of mohair after a standstill of six or 
eight weeks. 

A case of peculiar shedding that is remarkable I saw shortly after 
‘my first arrival in the Angora districts of the colony. In the 
buck pen of Mr. J. J, Cawood, of Mount Stewart, I saw a number 
of animals, looking as if they carried nearly a year's growth (about 
10 to 12 inches) of hair, but this was very thin, and between the long 
mohair there was almost an equal amount of hair measuring about 3 
inches in length. On inquiry, I was told that the winter season (our 
summer) had been very dry, but that in September there were some 
very heavy showers, causing the grass to grow luxuriantly. This 
condition caused the goats to shed; then a new drought began, the 
food became dry once more and the shedding stopped, with the 
result that those hair bulbs which had shed out began to produce a 
new growth; hence the peculiar appearance of the goats, 

At South African shows not always the best animals or best pen of 
animals entered necessarily take the first premium, but receive such 
premiums as the judges consider they deserve. The first consideration 
with the judges is whether or not an exhibit is worth the premium. 
Often no first, but only a second or third prize has been awarded, or 
else a first but no second and only an honorable mention. I believe 
this to be a very just and reasonable way of acting, and which it 
might be advisable for our association to adopt for our shows. When 
brought to the ring the judges give a general glance at every exhibit 
in order to satisfy themselves that all present are worthy to be exam- 
ined. Those which have not a generally satisfactory appearance are 
turned out. The next step is usually to examine the length of the 
mohair along the back. If this is not full length, the goat is either 
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turned out or marked accordingly. Then the fineness of fiber as well 
as the density of growth, evenness of covering, and the types of 
mohair on the different parts of the body, are compared. Too great 
a difference is not allowed. Long breech is considered especially 
desirable. A few South African goats have longer hair there than 
on any other part of their bodies. Then other points are considered, 
especially as to length and frequency of the kemp hairs. As I have 
observed elsewhere, fancy points may be considered, but there are na 
special points allowed for them. (This I consider a grave mistake. 1 
believe that each single fancy point should be considered and allowed 
for separately.) After this the sum total is drawn, and if the neces- 
sary percentage has not been obtained the animal is rejected either 
for a premium or admission into the register. 

The South African register is, no doubt, an admirably arranged 
institution, although for practical purposes in the United States it 
would not do in its present shape. It takes three examinations ta 
pass a goat into the register—one as a yearling, one as a 2-year-old, 
and one as a 83-year-old. Each examination is very expensive ($5 per 
day and all traveling expenses, and these latter are very high in the 
colony). This high cost of having goats registered has kept many 
breeders out of the association. Why, then, not make one examina- 
tion at 3 years old? 

In March, 1904, the beginning of the cighth year of the register, 
there were only about 350 living Angoras of both sexes which had 
passed three examinations, and from 1,200 to 1,400 which had passed 
either the first alone or both the first and second examinations. The 
great stumbling-block is usually the required fineness of fiber. This 
usually degenerates so fast in the alkaline districts of the colony that 
no sweepstakes champion has been able to be registered. It must be 
evident that registered goats are rarely sold, and, if they are sold, they 
are goats which always cost three figures in pounds sterling. 

I quite agree with the Cape men that a register should admit only 
the best; a country which can show only 350 fully admitted animals 
in seven years is rather more ideal than practical. It also works more 
to the advantage of the man with the large bank account than to the 
breeder at large. No doubt it is better to register only about 300 
out of over 2,500,000 females in seven years than to do as we did— 
admit over 50,000 out of about 750,000 female goats. 



























What we need is a “happy medium,” which protects all breeders 






alike. This can only be obtained by a classified system of register- 
ing, in which the necessary points for general entrance are low, 
say from 35 to 40 points, but which rise rapidly when the higher 
classes are reached. Certificates issued by such a register would 
inform any would-be purchaser as to what class of goats he is paying 
his money for. 
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Fic. 1.—ANGoRA Doe KATIE, A SOUTH Fig. 2.—ANGORA Doe Maun, a SOUTH 
AFRICAN YEARLING WHICH SHEARED AFRICAN YEARLING WHICH SHEARED 
103 Pounps. 9% Pounps. 





Fig. 3.—ANGORA Buck RHODES, A SOUTH AFRICAN GOAT WICK SOLD FOR SV SOO. 
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KiDs FROM SOUTH AFRICAN ANGORAS 


Photographs furnished by G. A. Hoerle. 
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sented by samples, models, pictures, and practical demonstrations. 
This is not only the largest branch of the Bureau’s work, and the 
one in which the most of its employees are engaged, but in magnitude 
it far surpasses any similar undertaking by any government in the 
world. Nearly 40,000,000 animals are inspected every yeur, most 
of them being examined both before and after slaughter. The inspee- 
tion service is carried on at 152 establishments in 51 cities. The 
inspectors who pass upon the health of the animals and the fitness 
of their flesh for human food are educated and trained veterinarians, 

The method of marking meat after it has passed inspection was 
shown in the exhibit by full-size plaster models of beef carcasses 
bearing the official stamps and tags by which inspected meats may be 
identified in the markets by the public. From twelve to fourteen 
labels are placed on various parts of the carcass, so that when it is 
cut up each section will bear the inspection stamp. 

The microscopic inspection of pork for the parasite Trichina 
spiralis was practically demonstrated by three microscopists, who 
daily made public examinations of samples of fresh pork obtained 
from St. Louis abattoirs. The manner of cutting samples from the 
carcasses and the preparation of the slides for microseopic examina- 
tion were shown. A specimen of condemned pork containing trichi- 
nz was kept in a microscope arranged for the inspection of visitors. 
This part of the exhibit attracted considerable attention and was 
nearly always surrounded by an interested throng. An attendant 
explained the nature and objects of the inspection, and the life his- 
tory of the parasite and its relation to the health of human beings, 

‘The trichina parasite which infests hogs may cause a disease known 
as trichinosis in man if the pork is eaten without thorough cooking. 
As the people of the United States are not in the habit of eating raw 
or rare pork, this microscopic inspection is not considered necessary 
for meat for domestic consumption, and is only applied to pork 
intended for export to certain countries which require such inspection. 
Our exports of microscopically inspected pork within the last ten 
years have ranged from 9,000,000 to 120,000,000 pounds annually, 
and this trade is made possible only by this inspection. Specially 
qualified and trained women are employed as microscopists, Out of 
more than 1,500 samples examined during the exposition, only 1 per 
cent were condemned for trichinw. In the entire microscopic inspee- 
tion for the year ended June 30, 1904, live trichine were found in 
but 0.84 per cent of the carcasses examined. 

The general (not microscopic) meat inspection is not confined, as 
some suppose, to meat intended for foreign and interstate trade, but 
covers the entire product of all the abattoirs and packing houses 
where it is established. While the Federal law specifically provides 
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only for the inspection of products for interstate and foreign com- 
merce, as a matter of fact it is usually impossible to determine at the 
time of slaughter whether any particular carcass will be sold and 
consumed locally or be shipped to another State or country; and so 
the Bureau, before instituting inspection at any abattoir, requires an 
agreement from the proprietor that the entire product shall be sub- 
jected to the inspection. Every animal or carcass or part which iz 
condemned on account of disease or for other cause is disposed of in 
such a way as to prevent its use for human food. 

An exhibit case contained a display of the various articles and 
appliances used in the inspection of meat and live animals, such as 
tags, brands, labels, stamps, certificates, sealing presses, sample boxes, 
compressors, etc. 


INSPECTION OF ANIMALS FOR EXPORT AND OF VESSELS CARRYING THEM. 


The work of the Bureau in encouraging and protecting the export 
trade in live animals was illustrated by a model of a stock yard, 
showing the inspection and tagging of cattle for export, and by a 
model section of a cattle-carrying steamer. 

The stock-yard model showed the arrangement of the pens and the 
narrow passage, or chute, through which the animals are passed for 
careful inspection and tagging. Small figures represented the 
inspectors and the cattle, showing as nearly as possible how the actual 
work is done. Cattle that pass inspection have numbered metal tags 
placed in their cars for purposes of identification. 

The steamship model included a stock car and pier and showed 
the manner of transferring the cattle from the cars to the steamer, 
also the fittings required by the Bureau regulations for vessels 
engaged in carrying cattle abroad. These fittings are designed to 
provide security, comfortable space, and sufficient ventilation for the 
animals. They are usually made portable and may be easily cleaned 
and disinfected at the end of cach voyage. 

Since the Bureau began its supervision over this traffic the condi- 
tions have vastly improved. At one time the trade was threatened 
with extinction because of alleged disease in American cattle and 
because of the heavy losses of animals in transit. Asa result of the 
Bureau inspection, American live stock now has a better reputation 
for health, the losses in transit have been reduced to insignificant 
proportions, the animals are more humancly treated, the inferior 
vessels have been provided with proper fittings or forced to abandon 
the eattle-carrying trade, insurance rates on exported cattle have been 
reduced from 8 per cent to one-half of 1 per cent or less, and the 
volume of trade is growing. 
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tains a system of quarantine supervision by which cattle from this 
section are shipped to market in the noninfected district practically 
without danger to other cattle. 


BLACKLEG, 


Preventive vaccination seems to be the only practicable way of con- 
trolling this disease, which is very fatal to young cattle, and for 
several years the Bureau has distributed, to stock owners a reliable 
vaccine, The steps in the preparation of this vaccine were shown by 
specimens of material in the various stages, from the dried muscle of 
a diseased animal to the powdered vaccine put up in packets ready to 
be sent out. From 1,000,000 to 2,000,000 doses of this vaccine are 
sent out annually by the Bureau, and returns for the last year show 
that only 044 per cent of the vaccinated animals died from blackleg, 
while the usual loss in affected sections among animals not vaccinated 
is about 10 per cent of the calves produced annually. 

A model of a vaccinating and dehorning chute, showing a good 
method of holding calves for the purpose of vaccinating and dehorn- 
ing them, was an object of interest to practical stockmen. 


FOOT-AND-MOUTH DISEASE. 


The exhibits relating to this disease attracted attention among 
veterinarians and stockmen because of the recent severe outbreak in 
New England and because very few of these visitors had ever had an 
opportunity of observing the disease. There were pathological speci- 
mens and illustrations showing the lesions of the disease, and a large 
map with sections colored to show the territory over which it spread. 

The work of the Bureau in eradicating this outbreak in a vigorous 
campaign of a few months, with the assistance of the State authori- 
ties, may be appreciated when it is known that other countries have 
struggled in vain with the disease for decades. In stamping out 
the disease the Bureau slaughtered and paid for 4,461 animals, 
mostly cattle and sheep, and expended in all a quarter of a million 
dollars. The expense, however, was infinitesimal compared with 
the loss which the country would have sustained if the contagion 
had been allowed to remain and spread. 


SCIENTIFIC EXHIBITS. 


The scientifie work of the Bureau in investigating the eauses, 
nature, prevention, and cure of animal diseases was well represented 
by the exhibits from the laboratories. 

An extensive collection of specimens and pictures illustrated the 
characteristic appearances of various diseases and some of the para- 
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sites which affect animals. Many of these specimens were found in 
the course of the meat inspection, and served to show in a forcible 
manner some of the dangerous and unwholesome conditions which 
the Bureau removes from the public food supply. Others repre- 
sented the scientific investigations with reference to tuberculosis, hog 
cholera, and other diseases, some of which have a bearing on human 
medicine. The specimens, preserved in alcohol, were displayed in 
glass jars in two cases, one containing 80 pathological subjects and 
the other a like number of parasitic specimens. Those showing the 
lesions of tuberculosis produced experimentally in animals by inocu- 
lation with germs taken from human subjects and by means of the 
milk of tubercular cows attracted much attention from medical men. 
The parasitic specimens included ticks, roundworms, tapeworms, and. 
flukes, several of these parasites being communicable to man. Many 
of the species were shown at different stages of their life cycles. 

Rinderpest, a contagious and highly fatal disease of bovine ani- 
mals, which fortunately has been kept out of this country, was illus- 
trated by plaster models. 

Twenty water-color paintings illustrated in natural colors the 
diseased conditions found in postmortem examinations. A case of 
60 transparent photographs showed a variety of subjects, including 
the carcasses, tissues, and organs of animals affected with various dis- 
eases, magnifications of slide preparations of pathogenic microorgan- 
isms, and enlarged views of animal parasites. 

In a case were displayed cultures of various pathogenic bacteria, 
also bacterial products, such as tuberculin, mallein, antituberele 
serum, tetanus toxin and antitoxin, hog-cholera toxin and serum, 
diphtheria and swine-plague toxin, and some of the substances ob- 
tained on analyzing tubercle bacilli. 

A model laboratory, equipped with apparatus used in making in- 
vestigations in pathology, bacteriology, and zoology, formed part of 
the exhibit. 

an outfit for the treatment of milk fever in cows by means of steril- 
ized air was shown. This simple method, recently discovered, has 
proved wonderfully successful in the cure of this disease. 


HORSESHOEING AND THE ANATOMY AND DISEASES OF THE HORSE'S LEG 
AND FOOT, 


An exhibit showing the most approved and scientific methods and 
appliances for shoeing horses illustrated the great improvement that 
has been made over the crude methods formerly used. An extensive 
collection of hoofs showed normal feet of different sizes and shapes 
and various deformities and abnormal conditions resulting from dis- 
ease and improper shoeing. There was also a display of horseshoes 
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of various sizes and shapes for normal feet and for correcting abnor- 
mal conditions. Many instruments used in shoeing and various kinds 
of horseshoe nails were also shown. — 

Along with this exhibit was a large display of models and speci- 
mens illustrating the anatomy of the horse’s leg and foot and the com- 
mon diseases affecting the joints, bones, and tendons, such as spavin, 
splint, ringbone, and laminitis. 


DAIRY EXHIBIT. 


The dairy display was quite extensive and covered nearly every 
conceivable phase of the industry, The main idea in its preparation 
was to make it as practical as possible. It illustrated the most mod- 
ern and improved methods and appliances, and formed an interesting 
and instructive object lesson for dairymen and other visitors who 
were in any way concerned in the dairy industry. 

What was termed a “clean SrA <eudtatr cosspoing ee wall 
case, was one of the most attractive and practical features. Tt com- 
prised every utensil needed in a 10-cow dairy for the production 
of sanitary milk. There were exhibited a modern separator, cooler, 
bottler, sterilizer, milk tester, milk scales, and bottle washer; also 
cans, pails, bottles, caps, delivery baskets and cases, shipping cases, 
dairy suits, serab brushes, cattle cards, ete. Two wax figures of men 
in spotless linen suits, with pails and stools in hand ready for work, 
were prominent in this exhibit. 

A miniature model of a 20-cow dairy showed the proper construe- 
tion and arrangement of a sanitary stable, with modern stalls, ties, 
watering devices, and feeding arrangements, and with provision for 
light and ventilation. This model was prepared with much care, 
every part being built to an exact seale. Models of cows occupied 
some of the stalls. 

A full-sized iron cow stall of modern type and practical construc- 
tion was shown, also two smal! models of silos, and a half-size model 
of a retail milk-delivery wagon. 

Considerable space was given to a collection of appliances used in 
various parts of the world in connection with the dairy business. 
This exhibit included many different styles of cans, jars, and bottles, 
and commercial butter and cheese packages. Many of these articles 
came from England, Switzerland, Belgium, Holland, and other old 
dairy countries, Among the curiosities were an immense cow bell, 
said to be more than a century old, from Switzerland, and an English 
yoke, with two pails, for carrying over a person’s shoulders. 

The work of the Bureau in the inspection and certification of dairy 
products for export, and in the supervision of the manufacture of 
renovated or process butter, was illustrated by specimens of the labels 
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gentlemen from England, Germany, Austria, Japan, Mexico, Cuba, 
Hawaii, Russia, Brazil, and India were among those who called at the 
exhibit and showed an interest in learning of the work of the Bureau. 
Numerous requests for information and literature were complied with 
so far as possible. 

The structure surrounding the exhibit was provided with seats, 
which afforded grateful resting places for weary visitors. The micro- 
scopic demonstrations and the moving pictures supplied the elements 
of life and motion which are so much more attractive to the ordinary 
visitor than a still display. 

The great practical and educational value of the exhibit can not be 
questioned. Thousands of farmers and stock raisers and dairymen 
received information and ideas which will undoubtedly enable them 
to conduct their several lines of business to better advantage. Veter- 
ns, ph ians, scientists, and students found instructive mate- 
ntifie parts of the exhibit. The general public learned 
penize inspected meats in the markets. Foreigners saw 
which are taken to insure the wholesomeness of Amer- 
ican live stock. meats, and dairy products exported for their consump- 
tion. And the people who came without any adequate conception of 
the work that is being done by the Bureau in the interest of the live- 
stock industry, the public health, and the commerce of the United 
States went away impressed with the value and importance of this 
service, Which yields to the peuple a thousandfold what it costs. 
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impossible. Although the climate is more unfavorable than at Chicago, there 
are a number of methods used there which could be employed here, and, In 
addition, cattle are cheaper here, 


The live-stock industry in Japan.—Hon. E. C. Bellows, consul- 
general at Yokohama, furnishes the Consular Report for August, 
1904, some interesting facts about the agriculture of Japan. The 
following extracts relate to the animal industry : 

Stock raising ts still In ts tufaney In Japan and Is not Wkely to become an 
important industry owing to the high price of land and the coarseness of the 
native grusses, most of which are not fit for food for cattle or horses. Oats and 
maize ag foods for farm animals are practically unknown, and what passes for 
hay {is a kind of straw, which Is chopped fine before It is fed to horses. A little 
Jess than one-sixth of the arable land consists of plains and pastures, and of 
this about two-fifths belong to the State and the imperial household, the remain- 
der being owned by private stock ralsers, who raise stock principally for tillage 
and draft animals. The natives are not accustomed to the use of butter or 
milk and do not usually like the taste of them, and thelr religious prejudices 
have hitherto prevented the general use of meat of any kind, although they now 
seem to be developing a taste for all these kinds of foods. 

Farmers do not engage In poultry raising to a sufficient extent to provide the 
eggs needed for home consumption, these being Lmported from China to the value 
of over $500,000 per year. 

Efforts have been made to introduce sheep raising and swine raising, but with” 
only partial success, It ix claimed that the conditions of climate and food sup- 
ply present no serious obstacles to the success of sheep farming. but the statis- 
tics of 1901 showed only 2,545 sheep in the country, Swine ralaing has sueceeded 
better, but can not yet be spoken of as an established industry of much Impor- 
tance, the number of swine having remained in the vicinity of 200,000 for 
several years. 

The Government carries on an experimental farm, and there is 
connected with it a laboratory for investiguting the diseases of eattle 
and poultry; also a cattle-breeding pasture for improving the native 
breeds of cattle for meat and dairy purposes, and two horse-breeding 
pastures for promoting the introduction of better horses, 


Live stock in Mexico.— Hon. James A. Le Roy, consul at Durango, 
gives in the following table the number of live stock in the State of 
Durango and also for the entire Republic: 


Number and value of lire stock in the State of Durango and total aumber and 
value of live stock in Mexico in 1903. 








420 BUREAU OF ANIMAL INDUSTRY—2lst REPORT. 


This gives an average value, in United States currency, per head, for the 
country at large, as follows: Mules, $14.47; cattle, $7.27; horses, $5.88; don- 
keys, $3.80; hogs, $1.57; sheep, 80 cents; goats, 78 cents. In some districts in 
purticular, and elsewhere on the part of certain individuals, there have been 
efforts In recent years to improve the stock, especially of horses and cattle, by 
Importations from the United States and Europe. This effort at “ breeding up ” 
has already resulted in marked improvement in places. Speaking of the country 
in general, however, only a beginning has been made in this direction. 


Venezuelan cattle for Cuba.— During the month of August, 1904, 
according to Norman Hutchinson, secretary of legation, there were 
shipped from Puerto Cabello, Venezuela, on 14 steamers, 13,631 head 
of cattle, all destined for Cuban ports. This total is 1,806 greater 
than the shipments from the same port to Cuba in August of 1903. 
If August is a fair average, the total shipments in 1904 would equal 
163,572. 


Number of cattle in Australasia.—The following table gives the 
number of cattle in Australasia for the years 1881, 1891, 1901, and 
1902: 





Colony. 1881. ‘1981. 1901. 





Number. | Number. | Number, | Number. 


‘New South Wales 2,507,348 | 2,046,454 | 2,C47, 456 













Victoria -.. 1,286,077 | 1,612,104 | 1,602,334 
Quoensland 8,618,513 | 6,192,700 | 3,772,707 
South Australia 314,918 | 676,933 | 479,863 
‘West Australia 3.000 | 133,000 | 904,580 
Tasmania . 130,526 | 167,666) 188, 661 
New Zealand. 698, 637 BS1,431 | 1,361,784 











I 70,6 |, a 9, 827, 438 








Number of sheep and cattle in Buenos Ayres.—The following 
table gives the number of sheep and cattle in Buenos Ayres for a 
series of years: 











Year. Sheep. Cattlo. Year. Sheep. | Cattle. 
Number. ! Number. | ° Number. | Number. 
9,588,000 
9,805, 600 
52,090,481 | 7,745,806 10, 165,000 








64,000,000 } 9,500,000 | 1904 5 10,277,813 





Importation of cattle into the Transvaal.—During the year 1903 
the colonial government of the Transvaal imported cattle for the 
purpose of ‘stocking the various government farms as follows, as 
reported by Hon. Joseph E. Proffit, consul at Pretoria, South 
Africa: : 
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Plate, 1,198,781 careasses; Australia, 208,294 carcasses, The trade 
has been steadily increasing year by year until 1903, when the total 
receipts were: New Zealand, 4,584,772 carcasses; River Plate, 3,118,- 
488 carcasses; Australia, 478,241 carcasses. 

The high-water mark of the Australian consignments was reached 
in 1896, when 1,651,245 careasses were placed on the market. Since 
then the prolonged drought in that colony has played havoe with the 
flocks, and the result has been a steady decrease in the shipments. 
The past two years’ totals were each below half a million, but the 
present conditions tend toward an increase, 

The United States has little or no part in this trade, supplies from 
this country only coming forward when prices are unusually high, 

Continental Europe furnishes a few carcasses, the principal pur- 
veyor being Holland and the only other European source of supply 
mentioned being Servia, 

The yearly receipts from the Australasian colonies and the River 
Plate, covering the entire period of the trade, are shown in the 
following table: 

Annual imports of frozen carcasses (sheep and lambs) from New Zealand, 
Austratia, and River Plate, 1880 ta 190}. 











SEEERRERERGEE 





FRICES OF MUTTON AND LAMB, 


The heavy supplies of 1903 cansed low quotations to rule at the 
close of that year, but the market conditions at the commencement of 
1904 were favorable to an advance, This expectation was duly 
realized, and after a slight rise in all grades at the beginning of the 
year values remained very steady for several months; there was an 
almost iniperceptible sagging in the first part of November, and from 
then on to the end of the year a decidedly sharp rise, 

The various grades of mutton and lamb are rated on the English 
markets as follows; (1) New Zealand lamb (all classes), (2) 
Australian lamb (all classes), (3) Canterbury (N. Z.) sheep (prime 
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wethers and maiden ewes), (4) Southland (N. Z.) sheep (all classes), 
(5) North Island (N. Z.) sheep (all classes), (6) River Plate sheep 
(all classes), (7) Australian sheep (all classes). 

The following table shows the range of prices per pound of the 
various classes during the year for quarterly periods: 


Range of prices per pound on English marketa of frozen mutton and lamb for 
quarterly periods of 1904. 





Janasry} April to | J) te | Seteber 
Grade, March. Fie. ae | comber. 





1 
Cents. | Cents. | Cents. | Cents. 


912 | 10-11y 1-1le 10-13 


‘New Zealand lamb (all classes). . | 

























Australian lamb (all classes) .. 81-9} B1- (a) 12 
New Zealand: 
Canterbury sheep (prime wethers). 8} OF | 8-9} 9-10 
Southland sheep (all classes) - Bi BE By 8 & 8} 
North Island sheep (all classes). Th 8b 3 | mn! ome 
River Plate sheep (all classes) 6-8 : | a! tee 
Australian sheep (all classes) . | wal @ | @ | 7-it 





* No consignments. 


As before intimated, the range of prices for the past year showed a 
substantial advance on those of 1903. The average prices of New 
Zealand mutton for the two years, in comparative form, were as 
follows: 





Average annual prices realized for New Zealand mutton. 


[Avernge price per pound.] 





Grade. 





Canterbury (primo wethers) 
Southland (all classes) ..... 
North Islands (all classes) 











Frozen beef for the British market is attributed to three sources— 
River Plate, New Zealand, and Australia. Fully four-fifths of this 
product comes from the first-named region, as may be seen by the 
following statement: : 


Imports of frozen beef, January 1 to December 31, 1903 and 1904, 





New | Austra-, River 
Zeal ae lis. | Plate, | Total 









104, quarters and pleces. 
19+, quarters and pieces. 


Increase .........--. 


| 20,188 
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Tt will be seen the importations from the River Plate show a very 
large increase, compared with 1903. This rapid development is in 
great measure caused by the stoppage of the live-cattle trade with 
Argentina. ‘The latter country is becoming more and more of « beof- 
producing country, and since it ean not send ont its surpfus in the 
shape of live cattle the only alternative is to do the slaughtering at 
home and export the animals in another form. 


PRICES OF FROZEN BEEF. 


There was a striking lack of correlation between the prices of 
frozen mutton and frozen beef during 1904. The former remained 
practically on a level (if anything, a slightly downward tendency) 
during the summer months; beef, on the other hand, went up by 
leaps and bounds from the middle of May to the middle of July. 
The principal cause of this was the meat strike in Chicago, and a 
contributory cause was a slight disturbance of the same nature in 
the South American meat trade. After these matters were settled 
values gradually sagged until they reached a lower point than they 
were previous to the rise. After this prices continued to rule low, 
and it is evident the British market is well supplied with this 
product. 

For the first four months of the year prices of River Plate frozen 
beef fluctuated: from 5} to Gf cents per ponnd for hind quarters, and 
from 44 to 54 cents for fore quarters; these being Smithfield (Lon- 
don) quotations, prices in the provincial towns would frequently 
be a trifle higher. Toward the end of May the high price of United 
States chilled beef influenced the market to the extent that hinds 
advanced to 7 cents, although fores remained stationary at abont 44 
cents. The Chicago strike at the end of July was the next factor in 
the situation. Values now jumped to 10} to 11 cents hinds and 64 
cents fores, and heavy stocks were disposed of at these good figures. 
After the market became normal aguin a steady decline followed, 
until the lowest point for the year was reached in November, top 
values of hinds being 5} cents and fores 4} cents. Prices stiffened 
a little toward the end of the year, which closed with hinds quoted at 
64 to 7 cents and fores 54 to 6 cents. 


American meat a necessity in Germany.—The appended para- 
graph from a recent annual report of the Chamber of Commerce of 
Berlin is significant regurding the condition of the masses in 
Germany: 

Nothing can take the place of Ameriemn bacon ox a cheap and nutritions 
article of food for the masses of our population, Therefore it would be a 
matter of deep regret if the high: Import duties of the new tariff! law were not 
reduced to a reasonable degree. The year 1903 will test the ability of German 
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risons at Spandau and Doeberitz. The factory will be in charge of 
the commissary office, which is contemplating the establishment of 
such factories wherever there are located large bodies of troops. 
The reason given for this action is that this procedure will insure 
the use of the best meat only, and it will therefore be one way of 
insuring the best possible physical condition of the soldiers. 


Argentine meat in Belgium.—In the spring of 1904, according to 
Hon. George W. Roosevelt, consul at Brussels, Belgium, a large im- 
portation of beef and mutton in cold storage was made from La 
Plata and was opened up for sale in the shops of several cities. 
This meat was retailed at prices varying from 7 to 14 cents per 
pound, or nearly 44 cents per pound less than native beef and mutton. 
The meat is said to be of excellent quality, and the unexpected com- 
petition has created considerable uneasiness among the butchers. The 
meat is sent direct from Argentina to Antwerp, 


Exports of Argentine animals and animal products.—The fol- 
lowing table is from a report of D, Mayer, consul-general at Buenos 
Ayres: 


Baports from Argentina, by articles and quantities, for the first sie months of 


1904, 
50, 235 | Butter -------__-_-_| tons__ 3,182 
10, G79 | Tallow do... 17, 45 
19, 993 | Bones __ do__-- 9, 244 
89, 073 | Linseed do... 699, 243 
46,259 | Maize -. do. G11, 673 
‘$82 | Hay ___ do 24, O47 







1,913,810 | Wheat - do... 1, 501, 980 
16, 041 | Sugar —__-. do_..- 6, S16 
Mo... 47, 667 
9,006 | Bran... do. 63, 810. 
15,151 | Extract of quebracho_do____ 5,919 





Quebracho wood ~~..do.... 117, 065 
Nutria skins (beay- 
£8) wn ewnnnwnnne pounds... 182, 0. 





‘Tasajo(Jerked beet) do. 3, 868 


The same writer states that the value of the wool exported by Argen- 
tina in 1901 was $44,000,000 (a peso dollar equals 96.5 cents), while 
Australia, with 19,000,000 fewer sheep than Argentina, exported 127 
per cent (in value) more wool than Argentina in 1901. Mr. Mayer 
makes the following observation regarding the sheep industry of 
Argentina : 

Argentina has the greatest number of sheep of any country, but derives rela- 
tively the least benefit from them. ‘This i due, in part, to the quality not hav- 
ing yet been suificlently refined, In part to negligence in the care of the sheep, 
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and, lastly, to the prevalence of scab, the curing of which bas not been made 
obligatory. In Australia curing this disease was made compulsory thirty 
years ago. 


Exports of animals and animal products from Denmark, 1903.— 
The following statistics of exports for the year 1903 are reported by 
Hon. George H. Murphy, deputy consul-general at Frankfort, 
Germany: 





number__ 24, 441 
---do._-- 





Other meat products 
Butter 





--do_.-- 156, 560, 000 
The greater part of these exported products went to England. 


Imports and exports of animals and animal products of Uru- 
guay.—Hon. John E. Hopley, consul at Montevideo, Uruguay, gives 
the following statistics regarding the imports of live stock and animal 
products for the years of 1902 and 1903: 





Imports. 
Article. fetes eel 
toe. | 1908. 
“gar | 
i 


1902, | 1002. 





] Exports. 
| 
if 
i 


$906,423 011,06 | $760, 648. 
Slaughterhouse product: 1 29,77, 2 | 9B, 82, Bre 











Trade in Animal Products with Trinidad.—Some statistics re- 
garding the animal products of Trinidad are herewith reprinted from 
an article by Hon. William W. Handley, vice-consul at Trinidad: 


Imports of animal producta, 1901-2 and 1902-3. 


















Article. 1901-8. 
Oleomargarine . 0. 
Lard . --do....! 1,880,000 


Cheese 
‘Milk, condensed. 
Meat, preserved 
EN 5552053 

Sheep, goats, and 











Mr. Handley states that very little fresh butter is made in Trini- 
dad and that it is not likely that the colony will soon produce suffi- 
cient for its own uses. That which they have is received from Den- 
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mark, Canada, and France in tins; keg butter is chiefly from France. 
Trinidad people pay 48 cents per pound retail for butter. The 
United States has a monopoly on the imports of oleomargarine, lard, 
and cheese, but Canada has recently increased her supply of the latter 
nbout 50 per cent. The United States supplies seven-eighths of the 
fresh meat. Sheep do not thrive in Trinidad. 


Imports of enimal products from the United States, 1901-2 and 1902-3. 


Loather, unmaannfactured. 





Trinidad sold to the United States during the latter year $30,340 
worth of hides and $15,360 worth of feathers. 


Frozen-meat trade of Argentina.—Hon. D. Mayer, consul-general 
at Buenos Ayres, writing under date of September 22, 1904, states 
that three companies which were in operation in 1908 consumed 
207,000 cattle and 3,428,000 sheep. There were eight other companies 
in course of formation, and these, with the three mentioned, will have 
the capacity to freeze annually 850,000 steers and 12,000,000 sheep, 
“ representing 3 per cent of the cattle and 11 per cent of the sheep in 
the country.” Mr. Mayer continues: 


In 1908 the value of the meat exported from Argentina had already increased 
to $20,000,000, The exports of frozen mutton had inereased from 2,722,000 
enrensses In 1902 to 3,420,000, and the exports of frozen beef from 124,000 to 
207,000. 

Brazil consumes dried beef to the amount of about $6,000,000, paying for It, 
on board, 27 cents gold per kilo (2.2 pounds) when Argentine frozen beef Is 
selliryy in London at 18 cents gold. It Is true that the latter Is with the bene, 
while the dried beef has none; but, on the other hand, there can be no besita- 
tion In choosing between dried beef of not very good quality and frozen beet 
which preserves almost all the properties of fresh meat. Apart from this, the 
digestibility of the latter Is Infinitely superior to that of the former. Brazil, 
then, at least the marine cities and those on railways, sach as Sao Paulo, will be 
one of the most propitious markets for Argentine frozen meat, and the trans- 
portation of it upon a large scale bas already been initiated. after some experi- 
mental consignments that gave good results. In Rio de Janeiro, Para, and 
Manaos refrigerating stores have already been established, and very soon they 
will be constrneted In Bahia and Pernambuco. Filo de Janeiro, Santos, Sao 
Paolo, Bahia, Pernambuco, Para, and Manaos have, im the aggregate, 1,200,000 
Inhabitants, who will consume frozen meat In preference to dried beef, though 
the latter will still be needed for some time in the interior of the country, until 
the means of transportation have Leen improved. That the consumption of 
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wool-bearing breeds, which could be grown with the same limited care now 
given to the native varieties and would prove a sougce of great wealth to the 
country. 


Imports of wool at Boston, New York, and Philadelphia.— 


Wool imported into Boston, New York, and Philadelphia during the year ended 
June 80, 1904, by countrics and classes. 





Classification. 


Country of production. |\$_—_—_————______| ota. 
Classi. | Classe. | Class 3. 





Pounds. | Pounds. Pounds. Pounds. 
Austria-Hungary me417| 716,417 











164, 508 

238, 134 

550,818 

1,208, 700 

1, 502, 786 

616,030 

251,657 

Netherlands _ 116,727 
Portugal . 726, 750 
Roumania 1,108 
Russia in Europo 17, 906, 335 
Servia 297,087 
Spain 1,148,749 

















Sweden and Norway—Norway 
Switzerland .. 
Turkey in Europe . 





British West Indies. 
Dutch West Indies. 
Argeutina, 












Falkland Islands. 
Pern. 
Uruguay 
Venezuela 
























Aden .. 1,781 
Chinese Empire. | 24,912,491 
British East Indies 19,733 88,937 9,961,886 
Dutch East Indies . 14,458 
Japan oe. 20, 112 
Russia - Asiatic | B30, 446 
Turkey in Asia. | 18,526, 458 
Asia, all other... | 2,284,748, 











British Australasia _ 
British Africa... 
French Africa 

Africa, all other . 


Total . 


Tal 

















114,206, 682 | 170, 401,040 
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Production and consumption of meat and dairy products in 
United Kingdom.—The Royal Statistical Society in 1900 appointed 
a committee “to inquire into the statistics available as a basis for 
estimating the production and consumption of meat and milk in the 
United Kingdom.” Mr. R. H. Rew, of this committee, has given out 
the following statistics. The first table gives the average annual 
production based upon the five years ended with 1903: 

662, 520 

813, S22 
260,578 

1, 245, 920. 

68, 300 

160, 550 

Milk (for consumption as milk) -----.-.----gallons__ 620, 000, 000 





The estimated average consumption per capita of these commodi- 
ties, including imported supplies, is as follows: 








Bacon and pork. = 
Milk.... ee ee od 
Cheese . 
Batter.. 






Decline of British butter making.—The following, with yefer- 
ence to the decline of butter manufacture in England, is from Hon. 
Frank W. Mahin, United States consul at Nottingham, England; 

One plausible explanation of the manifest decline In dairying in England ts 
that it is more profitable to sell the milk, the drinking of which is Increasing, 
than to convert it into butter, Consequently the average British farmer is 
maklag no butter to sell, but is even buying what be needs for his own use. 
Furthermore, it is asserted that some English dairies buy forelgn butter and 
sell It as their own product—the domestic article, though inferior, In the judg- 
ment of many consumers, commanding a higher price than the foreign. 


Cool-cured cheese in Canada.—Several lots of cheese from the 
Canadian government cool-curing rooms were sent to Great Britain 
for the special purpose of getting a report on its quality as compared 
with the cheese cured at ordinary temperature. The cheese was 
examined by members of the trade in various localities. A committee 
that examined one lot reported as follows, expressing the desire that 
cool curing be made compulsory: 

(1) Cool curing during the summer months is a decided improve- 
ment over the ordinury method, and improves the quality of the 
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cheese not less than 2s. (48 cents), and in some cases 4s. (97 cents) per 
hundredweight (112 pounds). 

(2) Paraffining is an improvement when thoroughly applied on 
well-made, close-textured cheese, but does harm on soft, mushy, and 
acidy cheese. 


Consumption of butter in Germany.—<According to Hon. H. W. 
Harris, United States consul at Mannheim, Germany, the consumption 
of butter is on the increase in Germany. Contrary to what one would 
expect, this increased consumption is especially due to the introduction 
of cream separators, which have there, as elsewhere, operated to increase 
the output. Previous to the year of 1895 the exports of German 
butter had exceeded her imports, but in that year the imports exceeded 
the exports by 233 tons. The excess of imports over exports in 1900 
reached 13,129 tons. The total imports were 15,800 tons in 1902 and 
23,388 tons in 1903. During the last year the sources of the larger 
quantities of these imports were Tolland, with 7,671 tons; Russia, 
including Siberia, with 7,654 tons; Austria-Hungary, with 4,669 
tons; and Denmark, with 2,340 tons. 


Glazed butter in Germany.—The following is reportea by Hon. 
Richard Guenther, consul-general at Frankfort, Germany: 


Under the caption “Glazed butter.” German papers state that It has leng 
been known in Germany that butter can be glazed by the use of sugar; that ts, 
it can be coated with a glass-like sugar covering. Thix method, the papers state, 
Beems to become of some importance, as it recently has been used on a large 
scale in England for butter sold in forms, 

The Druggists’ Journal calls attention to the usefulness of this Innovation 
and says that butter so treated keeps fresh for a longer time than if not treated. 
It Is first carefully knended and washed, then put into forms weighing 1 pound 
each, and placed in a cool room, The glazing is done by painting the surface 
with a hot sugar solution. The brush used should be very soft and the painting 
should be done quickly. The sugar solution melts the surface of the butter, 
and the sugar and melted butter form a sort of varnish which protects the 
butter against deterioration from outside Influences. 


Dairy methods in Mexico.—The primitive methods of dairying 
in Mexico are stated succinctly in the following, from Consul A. J. 
Lespinasse, at Tuxpan, Mexico: 


The old methods of milking, churning, and general manipulation ef mlIk 
products are still In existence. thereby rendering It impossible to produce good 
butter. Cows are allowed to roam over the grazing lands and are rarely sbel- 
tered or given the least care. The milking process is performed in the most 
unskillful man concelyable, The cow tied by the head and the operator 
proceeds to milk the animal fn his reugh and unsystematic manner until he 
finally forces a quart or two of inferior milk from the cow's udder. The mik 
is placed in untidy wooden vessels and transferred to some shed or outhouse, 
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where it is allowed to remutin unprotected overnight. The following morning 
the cream is skimmed and elther beaten with a forked switch or violently agi- 
tated in a bottle until the butter granules are formed. Itis then indifferently 
washed and offered as butter, It quickly turns rancid. It sells for from 75 
cents to $1 (30 to 40 cents United States) per pound at retail. It is neither good 
to look at nor to taste, 

Milk sells for 10 cents (4 cents United States) o quart and 6 cents (2.4 cents 
United States) a pint. The whey is compressed In coarse cloth, salted, and 
allowed to dry several days, It is then an [nsipid spongy inass, which sella for 
12 to 18 cents (4.8 to 7.2 cents United States) a cheese, which is round, about 
1 inch thick and about 5 inches in diameter; it finds a quick sale in this market. 
Such a thing as the most simple modern appliance is unknown, or at least never 
used, 


Production and exportation of butter in Argentina.—The Bole- 
tin Mensual, the official statistical publication for the Province of 
Buenos Ayres, says that the production of butter in that province in 
1902 was 7,352 metric tons (16,208,383 pounds), and in 1903 was 
8243 metric tons (18,172,719 pounds). The amount of butter 
(pounds) exported during the four years of 1900-1903, was as fol- 


lows: 


WO . baa Se ee OT 





Some dairy statistics of Queensland.—The following statistics 
for 1903 are from a report by Hon. F. W, Goding, consul in New 
South Wales: 

Total milk used for bntter______._.__.__...gallons__ 18, 750, G04 

Butter faetories__—_ 
Cream produced__. 
Cream furnished to factorles_____ 
Rutter produced _..__-._---______. -___--—_pounds__ 
Butter exported (in round figures). 
Cheese produced ____ 
Cheese factories —_ 








NR of condensed apilk produced__--_----_-_____-. -- $62,007 


Milk-powder factory in France.—A conipany composed of 
Americans and Frenchmen have built a factory for reducing milk 
to powder at La Rochelle, France, according to a report by Hon, 
George H, Jackson, consul at that place. The capacity of the factory 
is 2 tons of powder a day, which represents 5,000 gallons of milk. 
This factory is located in the center of a dairy district. It is said 
that the chocolate manufacturers are preparing to profit by its 
presence. 
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egz can be determined almost to a day. A fresh egg lies In a horizontal posi- 
tion at the bottom of the vessel. An egg from 3 to 5 days old shows an eleva~ 
tion of the tint end, so that Its long axis forms an angle of 20°. With an egg 
8 days old the angle increases to 45°; With an egg 14 days old, to 66°, and with 
one 3 weeks old, to 75°, while an egg a month old floats vertically upon the 
pointed end. 


The Sicilian, or Buttercup, breed of chickens.—The Sicilian 
chickens, as the name signifies, are from the island of Sicily. They 
were first bronght to the United States, about 1863, by Cephas Dawes, 
of Dedham, Mass. who was a sea captain. Captain Dawes-had @ 
cargo of oranges, raisins, and figs destined for America and took on 
board a coop of these chickens as a supply of fresh meat during the 
voyage. The hens laid so many eggs, and large ones, thut it was 
decided not to kill them; so he took them to his home. One of his 
neighbors, C. Carroll Loring, Dedham, Mass., observed the excellent 
laying qualities of the fowls and secured some of the stock for him- 
self, and he has preserved the stock pure all these years.* 

Only one other importation has been made, so far as any available 
record shows, and that one was by John B. Gough, the late well- 
known temperance lecturer, whose home was at Worcester, Mass. 

The male is described by Mr. Loring as of a reddish butter color 
with neck hackle a little darker. The comb is in the shape of a eup, 
and this form, together with the color, caused Mr. Loring to give to 
them the local name of Buttereup. The females are laced somewhat 
on the back and are lighter in color than the males. 

The mature males weigh from 54 to 74 pounds, and the females 
from 44 to 6 pounds. The dressed fowl is plump and very yellow. 

The Sicilian is of a quiet disposition, yet vigorous and always 
busy. They are very prolific, and the eggs are said to be exeeption- 
ally large and beautifully white. The advocates of this breed believe 
it can, by proper selection in breeding, soon be made to produce 300 
eggs per year. Tt has already considerably exceeded the 200 mark. 

It is also claimed for this breed that they are nonsitters, which 
means that they are not much inclined to sit. 


Utility Poultry Club’s laying competition.—We have received 
the results of the eighth annual laying competition of the Utility 
Poultry Club, which commenced on October 10, 1904, and concluded 
on January 20, 1905, a period of sixteen weeks, Each pen consisted 
of four pullets, hatched in 1904, The results are very instructive 
and satisfactory, Thirty-six pens were entered; the total number of 
egys laid was 5,066, giving an average of over 140 eggs to each pen. 
The birds were kept in fair-sized runs and the majority of them 





* Mr. Loring bas kindly furnished valuable information for this note. 


Exhibitors of show Minorcas for the last fow years have been fol- 
lowing the example of those who ruined Spanish. The ridiculously 
large combs necessary to win at the Crystal Paiace and Birmi 
have been bred for until the fowl has become useless from the size 
of the comb interfering with the sight of the bird and requiring 
artificial treatment for its support. With the persistent enltivation 
of feather and fancy points to the entire exclusion of useful prop- 
erties, the Minorca has so degenerated as to have become almost 
worthless for utilitarian purposes. Fortunately, the allied bird, the 
Leghorn, has not been treated in the same way, and the result is that 
we find it among the leading birds of this competition. It is satis- 
factory to quote the following note of the manager, and the club may 
be congratulated altogether upon its useful work: 

The competitions are not given to determine which is the beat breed. The 
club recognizes that good laying Is a question of strain and not of breed, and 
endeavors, by meina of these competitions, to make known those fowls which, 
under a systematic treatment during the four worst months of the year, have 
proved themselves to be good layers—(The Field, London, February 18, 1905.) 


Australian egg-laying competition.—The particulars given here- 
with are gleaned from the official report of the Hawkesbury Agri- 
cultural College, New South Wales, where this second annual com- 
petition tool: place. 

The competition lasted an entire year, thus giving both winter 
and summer results. Each pen contained six pullets from 7 to 12 
months old, no male bird was allowed, and each pen to one definite 
breed only. There .was a run for each pen 87 feet long and 17 feet 
wide, which contained plenty of green feed in the form of conch 
grass. The birds were fed as follows: At 7 a. m. a meal of mash 
made with two-thirds pollard and one-third bran in milk, For two 
days in each week this mash was mixed with liver soup and on 
other days with warm water. A heaped imperial pint of the mash 
was given to each pen, but no food was left in the pens, At 430 
p- m. grain was fed, erushed corn and wheat being given on alternate 
days. For the animal food liver was found to be cheaper and better 
than crushed bone. Seashell grit was given to provide lime for the 
shells, The houses were cleaned and the feeding utensils scrubbed 
weekly. The eggs were gathered daily. 

The competition ended in March, 1904, and the winner of the 
highest prize was a pen of Silver Wyandottes that averaged 218 
eggs per hen for the year. They were described as rather small in 
size and moderate eaters. The winner, from an economie point of 
view, however, was a pen of Brown Leghorns from America. They 
averaged over 200 eggs per hen and “as profit givers stood ulone, 
as they produced their great tally of eggs on half the average quan- 
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Frozen-rabbit industry of Australia.—The following bit of infor- 
mation is interesting, and shows the importance of the industry in 
Australia. The information is giver by Hon. John P. Bray, consul 
at Melbourne: 


‘The exports of frozen rabbits show considerable expansion. The figures are 
as follows; 
Pairs. 
—--+--====-- 2, 839, 112 
2, 092, 727 
8, 274, 210 


a ee en at By B50, 000. 


‘This industry has become an important one in Victoria. Over 20,000,000 rab- 
bits are utilized during the year for export purposes. Of these, 7,300,000 were 
exported frozen In the far and from 10,000,000 to 12,000,000 skins were shipped 
and a large number of these animals tinned and disposed of. 







Rabbits v. sheep in Australia.—A letter in the March (1904) 
number of the American Sheep Breeder contains the following para- 
graph regarding the’ rabbit pest in Australia in relation to sheep 
raising in that country: 


Some readers probably think that too much has been made of the rabbit pest 
as a factor in preventing restocking: with sheep in Australia, but it is almost 
Impossible to exaggerate the dire effects of this plague throughout the entire 
Commonwealth, except the State of Western Australia, A correspondent, writ- 
ing under date of January 18, who had just returned from a visit to Fowlers 
Bay wud other portions of the southern coast, states that the farmers fn that dis- 
trict are at their wits’ ends, and have very poor crops this year, When all 
herbage has been devoured, “the rabbits,” he affirms, “climb the trees and 
actually eat the bark, after finishing the leaves.” But we will quote an appeal 
which Mr, Samuel McCaughey, of Coonong, has made to the New South Wales 
government on the subject, merely promising that he is the largest owner of 
sheep in the world, and before the drought on his various properties depastured 
no fewer than 1,250,000 sheep ; 

“The matter before the council is the most important that could be con- 
eldered either by the council or by Parliament at the present time. Large 
areas of country sre being abandoned every year, principally owlng to rab- 
bits, T om confident that a large portion of the western district of New 
South Wales cun not be profitably occupied, unless some disease is intro- 
duced to deal with the pest. There are large areas of rough country in 
the west and southwest of this division where too many acres per sheep are 
required to make ft possible to destroy the rodents by any method at present in 
use and at the same time to make a profit off the country. The number of 
sheep now in the State is somewhere about 20,000,000, and I do not think the 
nomber will be much increased while present methods of destroying the rabbits 
are the only ones In use, If a disease were introduced to enable us to eradi- 
eute the rabbits, | am confident that we could get up to 60,000,000 in 4 few years, 
which would mean prosperity to both town and country.” 


Transportation in Persia.—Something about the carrying capacity 
of the camel, thé mule, and the ass is given in the following para- 


444 BUREAU OF ANIMAL INDUSTRY—2lst REPORT. 


graph, copied from an article by Hon. John Tyler, vice-counsul at 
Teheran, Persia: 

As the camel, the mule, and the ass are still the vehicles of the interior trans- 
port of Persia, it will be readily understood that the carrying capacity of ench 
animal is limited, and as the roads are in certain places rather narrow the 
size of the packages are circumscribed. Camels will carry a burden of 520 
pounds, or two packages of 260 pounds each; mules 326 pounds, or two packages 
of 163 pounds each; donkeys, 240 pounds, or two packages of 120 pounds each. 


Horses, cattle, and meat in France.—Imports of horses into 
France have risen from 17,561 head, worth 12,184,000 francs ($2,351,- 
512) in 1902, to 19,022 head, valued at 12,928,000 franes ($2,495,104) 
in 1903. There were increases in the imports of horses, mares, and 
colts, Algeria remains the principal source of supply for stallions; 
geldings and mares come principally from Austria-Hungary, Bel- 
gium, and England. 

While the imports have increased equine exports have decreased, 
namely, 19,089 head, valued at 20,331,000 francs ($3,923,883) in 1903, 
against 23,227 head, valued at 24,103,000 francs ($4,651,879), in 
1902. 


Imports of cattle, sheep, and hogs into France in 1902 and 1903. 











30,388 | $1,645, 518 | 1 28,71 OTT 
103,700' 6,022} 280,408 








74,001. 8,8u0 | 178,911 
FRI 9, 4988, 100 1.674, 239 10,970, 3°4 








Nearly all of the beef cattle and nine-tenths of the sheep are from 
Algeria and Tunis. The imports of sheep from Austria-Hungary 
have decreased considerably. France exported oxen to the number 
of 14,783 in 1903, against 16, , against 9,830, 
and hogs, 26.210, against 36,704 in the same yea 

he rereipts of cattle sheep, and swine at the market of Villette, 

247,059 oxen, 16 3 calves, 48,365 cows, 
539 alivep: and 513,916 hogs, against 247,317 oxen, 176,242 caly 
56,185 cows, 2,382,781 sheep, and 503,091 hogs in 1902. 

In the aggregate the entries of cattle show a slight diminution. 

The mean price of beef remained stationary during the first six 
months of 1903, but in the second half year there was an appreciable 
rise as a result of the abundance of straw and fodder, leading the 
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growers to keep over more animals and therefore to limit shipments 
to market. A rise is also shown in the price of mutton and pork, 

The imports into France of meat, salted or otherwise preserved, 
have fallen from 25,132,690 pounds, valued at $4,541,290, in 1902, to 
24,008,336 pounds, worth $4,371,450, in 1903. The principal changes 
were in the amounts of imports of fresh beef, salt pork, and game, 
which in 1903 amounted to 2,639,374, 9,553,295, and 3,676,562 pounds, 
respectively, against 2,881,221 pounds of fresh beef, 9,760,881 pounds 
of salt pork, and 4,269,691 pounds of game in 1902. 

Among the countries supplying France are: Switzerland, fresh 
beef; Belgium, fresh mutton, pork, and meat extracts; England, 
Germany, Belgium, and the United States, salt pork; United States 
and Italy, sausages; Italy, Austria-Hungary, and Germany, game, 
According to the reports of the octroi, 424,477,088 pounds of meat 
were delivered in Paris in 1903 and 430,603,033 pounds in 1902, 

The imports of fats or greases rose from 35,757,870 pounds, worth 
$2,539,880, in 1902, to 57,395,578 pounds, worth $3,865,790, in 1903. 
The principal sources of supply were, as before, the United States, 
Uruguay, Argentina, England, and China. Exports suffered a 
decrease from 85,340,926 pounds, worth $6,518,382, in 1902, to 
80,204,160 pounds, valued at $5,374,278, in 1903—(From Annales 
du Commerce Bwtérieure, 1904.) 


Poultry and eggs in the United Kingdom.—In a brief report on 
the poultry business in the United Kingdom, by Hon, Frank W. 
Mahin, consul at Nottingham, some items of importance are given. 
He states that the production of eggs is increasing, and yet the British 
farms can accommodate three times as much poultry as they now 
have. This latter fact seems strange when it is known that fresh eggs 
average during the year about 3 cents apiece and a fowl for table 80 
cents. Artificial incubation is more generally adopted now than 
hitherto. Formerly the loss of incubator chicks was sometimes 50 per 
cent, but now it is reduced to 5 or 10 per cent. Another observation 
is that the quality of eggs and poultry is rapidly improving under 
scientific methods, Cooperation and technical instruction in agri- 
cultural colleges are mentioned as important factors in the present 
development of the industry. 

The imports of poultry and eggs into this country in 1902, 1903, and 
1904 were valued at $31,000,000, $33,000,000, and $33,500,000, respee- 
tively, the small increase in 1904 being attributable mainly to the 
enhanced home production, though partly due perhaps to the hard 
times. As usual, Russia was the largest contributor of eggs—35 per 
cent of the entire import—and Denmark, with 18 per cent, was next. 
The United States does not appear separately, but is perhaps included 
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with “other countries” furnishing 6 per cent. In the poultry list, 
however, the United States stands fourth, with a value of $1,069,593 
out of a total of $5,299,833—Russia leading, with $1,672,913, and Bel- 
gium and France coming next, each with somewhat more than our 
country. 

It is estimated that the total consumption of eggs and poultry in 
the United Kingdom for 1904 amounted to $88,000,000. This left 
$57,000,000 for the home product, a proportion which it is believed 
can be largely increased without the displacement of any other 
product. 


Municipal slaughterhouse of Berlin.—Hon. Frank H. Mason, 
consul-general at Berlin, gives the following interesting information 
regarding the municipal slaughterhouse of Berlin: 


The local regulations provide for a rigid inspection of all animals which are 
to be slaughtered for food, and require that they shall be killed and dressed at 
the muuicipal slaughterhouse, under the direction and inspection of specially 
qualified officials. Not only the'lving animal, but its flesh when dressed, is 
Inspected and stamped before it may be legally offered for sale. During 1903 
there were killed and prepared for market at the municipal slaughterhouse in 
Berlin 153,426 cattle, 156,984 calves, 413,388 sheep, 895,206 swine, and 11,818 
horses, The annual meat consumption ranges from 162 to 180 pounds per capita 
for the entire population of Berlin. 


REPORT OF THE WORK AGAINST SCABIES OF SHEEP 
AND CATTLE IN 1904. 


By C. 0, Gooprastune, 
Of the Inspection Division, Bureau of Animal Industry. 


A long-range view must be taken of the work against this trouble- 
some disease in order to obtain a true conception of its results. The 
present conditions in a particular State or locality must be compared 
with the conditions that existed when the disease was at its worst 
and before any systematic campaign against it had been inaugurated, 
for it must be borne in mind that instead of dying ont or running a 
course and disappearing scabies spreads rapidly and is only eradi- 
cated by well-organized and persistent effort. 


THE WORK AGAINST SHEEP SCAB, 


The following statement shows that there was a decided reduction. 
in the number of seabby sheep received at the principal market cen- 
ters during the year 1904, and while this was doubtless due in part 
to the restrictions under which infected sheep are shipped, it was 
also, no doubt, in some measure due to the gradual abatement of the 
disease in the Western States, where the work has been concentrated 
the past three or four years. It should also be borne in mind that 
these figures include seabby sheep that were dipped once and shipped 
to market for immediate slaughter, as provided by Bureau regula- 
tions, as all such receipts were reported from the receiving station 
as * infected.” 


Statement showing number of scabby sheep received at regular stations during 
the past five yours. 
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Blatement showing number of scabby sheep received at regular stations during 
the past fire years—Continued. 





Station, | 1. | iol. | 19, | 190, | 1908. 
Louisville... } i 
‘National Stock Yards. 
Philadetph: 
Pittsburg - 
Portland, Oreg 
San Francisco 









16,63 | 1,114 
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a2 | 















rliSsccsuh 14500 | 168, 800 
\ 





As will be seen from the following exhibits, there was a large 
increase over 1903 in the number of inspections and dippings in 1904, 
while the percentage of infection (7.42) among the sheep that were 
inspected was lower than in any previous year. 


Comparative echidit of inspections, 











Comparatire crhibit of dippings. 
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The following comparative exhibit of the results of dipping shows 
the highest percentage of efficiency ever yet obtained, though the 
number reported upon is over 50 per cent larger than in 1903 and in- 
cludes nearly one million infected sheep. 
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Comparative exhibit of the results of dipping. 


[Compiled from lettors recelved from ewnors of the sheep dipped.) 





In preparing the foregoing figures relative to the results of dipping, 
all cases reported to have shown infection in less than sixty days after 


the dipping were counted as ineffective, while those reported free of 


infection sixty days or longer were counted as effective, the assump- 
tion being that if the disease reappeared after two months it was 
because of later exposure. 2 ‘ 

Tn last year’s report particular attention was called to the success 
obtained in Utah by the dipping of the previous season, and the pre- 
diction was made that the work done in Wyoming in 1908 would in 
1004 show similar results, The following statement relating to the 
work done in Wyoming during the years 1903 and 1904 indicates that 
the prediction was well founded, while communications from State 
officials and from the inspector in charge of the work in that section 
are to the effect that at the close of AOE thes Risteowae’ pra tically: tees 
from the disease : 


Comparative statement of work done in Wyoming, 1908 and 1905. 











The thoroughness of the work done in Wyoming and the splendid 
results obtained were largely due to the cooperation of State and 
Federal authorities. Inspectors of the Bureau of Animal Industry 
were also commissioned by the State and given all the authority of the 
Stato veterinarian, and with the aid of deputy State inspectors and 
the support of the State board of sheep commissioners all sheep in the 
infeeted localities were dipped according to the Bureau regulations. 
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James Dickle, Embar, Wyo. says: “The work of the Government Inspectors 
in Bighorn County for the year 1904 has been excellent, and the county is now 
practically clean and free from scab, Keep up the good work and scab will 
soon be a thing of the past.” 

BP, J. Brandly, Granger, Wyo., says: “I take pleasure in attesting to the effect- 
ive results due to the competent supervision of the Federal officers In handling 
the treatment of this seab Infection here. A continuance for a year or two 
longer of this good work will no doubt stamp out the evil,” 

A. A. Covey, president of the Star Valley Live Stock Company, Afton, Wyo. 
says: “The results accomplished by the Federal inspectors in ridding our see- 
tion of the range of seab can not be overestimated, Their work has been s0 
thorough that present Indications are that the flocks of western Wyoming will 
soon be entirely free from senb.” 

BH. J, Bell, Laramie, Wyo., says: “Since I became famillar with the facts 
and the good Intent on the part of the inspectors I feel that we have great pro- 
tection, and if their work at other points Is as thorough as it was here It Js 
only a question of time until the sheep seab will be cleaned out; and every 
sheepman should feel grateful to the Government and their agents for this good 
work.” . 

Louls C. Butsecher, Raton, N, Mex,, says: “It should be appreciated by every 
sheepman and cattleman in direct ratio to his holdings that our Government is 
taking snch a direct interest in the health condition of live stock, and that it 
cooperates even to the extent of taking the initiative wherever necessary in 
applying all practicable health measures toward this end, Count upon me te 
the extent of my influence and ability for active help In any way you may be 
able to suggest or direct,” 

C. M. O'Donel, manager Red River Valley Company, Logan, N, Mex., says: 
“Tam of opinion that the dipping of sheep under the supervision of the 
Bureau is a most useful work, and if continued will go far to eradicate seab 
from the New Mexico ranges. Further, that owing to the ignorance of # large 
percentage of the population such eradication can be effected In no other manner, 
LT should like to see the Bureau of Animal Industry continue this work for two 
years more.” 

H. A. Scott, secretary of the Capitan Sheep Company, Richardson, N, Mex., 
says; “There is no doubt but that this part of the country Is freer from scab 
than it has been for years.” 

Louls A. McRae, Willard, N. Mex., says: “From observations the Depart- 
ment’s supervising of this matter has been very beneficlal, and hope they will 
keep It up, with a better lookout that no herds escape dipping. This is a big 
country and needs lots of men to cover It.” 

D. B. Baca, Quemado, N. Mex., says: “It gives me pleasure to state (for 
the benefit of all wool growers) that I am entirely satisfied with the result 
of having dipped my sheep last October with lime-and-sulphur dip, and expect 
from all present Indications that the yield of wool from the sheep dipped in 
that preparation will be at least 20 per cent more than the yleld from the 
sheep I dipped in a commercial preparation. In addition, the quality of the 
wool ls greatly improved in that it is so much softer and longer than that of 
my sheep dipped in the commercial dip, I make this entirely unsolicited state- 
ment In the hope that stockmen in general throughout our country may use 
Ime and sulphur, which certainly merits every sheepman’s attention.” 

M. 8. Marriott, Ogden, Utah, says; “The dipping of sheep for scab under 
the present system ts the best the country bas ever had. 1 believe if the scab 
is ever eliminated from the United States it will be through the supervision now 
In vogue strictly carried out.” 
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James Lindsay, Heber, Utah, says: “I am well pleased with the work done 
by the Bureau; it has proved a great blessing to the sheepmen of this locality. 
Should you continue in your good work scab in sheep will be a thing of the 
past.” 

The foregoing are only a few of the many commendatory expres- 
sions received from all parts of the country. They show that the 
woolgrowers realize the importance of drastic measures in dealing 
with the scab pest and are not only willing but anxious to do their 
part in its extermination. 

The work of the year is shown in detail in the following state- 
ments: 

Number of cars cleaned and disinfected in 1904 on account of scables in 
sheep, 5,474. 


Summary of inspections of sheep for scabies, January Ito December $1, 1904. 





{ ‘ 
State or Territory. | Infected. | Exposed. Free. Total 
fe a 





Number. | Number. ; Number. | Number. 
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Ohio .... 508, 908 
Oklahoma 8,757 
Orogon . 061,768 
Ponnsylvania 521, 668 
South Dakota . 151,748 
Tennewnco 20,200 
Texas. 220, 895, 
678, 967 
20,300 
988, 086 
145, 049 
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Summary of dippings of sheep for scabies, January 1 to December 31, 1904. 





Firat dipping. 





Second 
State or Territory. apa g third eal ie 











Minois 
Indian Territory. 


4,049,087 
20, 701 
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13,000 
73,408 
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6,171 
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WORK AGAINST CATTLE AND SHEEP SCAB IN 190), 459. 


permitted the marketing of millions of cattle under Bureau regula- 
tions. They likewise forbade the shipment of many that were not 
eligible to movement under the regulations above referred to. 

The detailed summaries appended hereto show that employees of 
this Bureau made during the year 8,895,772 inspections, and super- 
vised 564,863 dippings of cattle for scabies. It may also be added 
that 18,979 cars were cleaned and disinfected on account of this 
disease. 


Statement showing nuaber of scabby cattle received at regutar stations in 190}. 
LNore,—These figures taetade, Hs, Soeeee a Levit Pe ] that were shipped fur 
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Summary of inspections of cattle for scabies, January 1 to December 31, 1904— 


Continued, 





State or Territory: 








Pennsylvania .. 
South Carolina. 
South Dakota 
Tennessee 





Virginia 
Washington 
Wisc sin 
‘Wyoming 




















56.048! 44,991 | 988, ae 
y oo 2148 
TUL! 155,398 
115,685 | 

16,580 


4,386 | 





| 36,432 | 7,828,608 ' 8,305, 772 





Summary of dippings of cattle for scabies, Jannary 1 to December $1, 1904. 







































































First dipping. 
State or Territory. i 
Infected. 'Ex 

Number.| Yunder. Number,' Number, 

1.082 | 2,887 27) 4,208 

Be ore] eT 985r 
Kansas . gee! 11a 10; 4248) Lol] 6,289 
27) BR) MO] 
xo] 1,973 11,91 13,532 
| 2,978 3,001 
12,090" 104.908! 9, 14,05 
New Mexico. 3,085! 1.500] 4.566 

North Dakota. T4321 170,604 | 108,118 
Oklahoma... 3B BB B,708 

Oregon ... | 6,680! 8,088 | 9.788 
South Dakota 1 1.470, 50,876] 88,878] BB, 748 
Texas. soo; 15,007) 4,085 | 19,638 
15 loess eeeeee 5 
ace! ome] 5, n60 
, 935,281 | 160,582 | Bed, eas 
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~ ANIMAL DISEASES IN FOREIGN COUNTRIES. 465 
eee, 210/12 of animal diseases in Great Britain since 1900—Continued. 








‘Name of disease. ‘1900. 1901. 1908. 1908. 














17,968] 15,287] 8,268 | 7, 968 





*No cases reported since 1898. 


HUNGARY. 


ie: 
a 
= 


—~~w_ Will be seen from the status of the animal diseases in Hungary 
<2gying the past year, the official figures of which are as below, that 
Meme, ly radical changes occurred in the swine diseases. Both 
iget of swine and swine plague increased very largely in the latter 
rt of the year. On the other hand, rabies and scab were less preva- 
ygat in December than in January. The figures in the table refer to 


1e number of farms upon which the various diseases have broken out. 





‘amber of premises infected with diseases of domestic animals in Hungary at 




































ho monthly periods in 1904. 
= 
= Name of disease. Jan. | Feb. Apr. | May. | June. 
= 13} a} wl #9 2 
st] | 101 86 86 
W Glanders and farcy . 0} a | 7% 7 
Footand-mouth disease . seo] | 73] 100) 5% 
co) 7 “ 
e 5| 2) | 174] 988 
r ssa] oor | 1,072 | 1,488] 1,241 
se} es) 8 | wae] 7B7 
aT] 0} m8) a6] 719 
Name of disease. July. | Aug. | Sept. | Oct. | Nov. | Dec. 
i] 8] ot} at al 
“| 7) 68) 4 8 
so] 8] wl) ow 2 
1,968 | 2,455 | 2,017) 1,408} 1,065 
| | ot] 88 a1 
sz} «| | 18 8 
oxo] a| 6] 6] 8 
1,081 | 1,668] 1,481] 1,495] 1,118 
1,848 | 1,867] 1,801] 1,190/ 800 
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SWEDEN. 


The number of outbreaks of contagious diseases of animals reporte 
by the Swedish authorities during the past year are as below. / 
comparison of this report with that for the neighboring country— 
Norway—will show that although the Norwegian cattle are compara 
tively free from disease those of Sweden are still more so. 


Outbreaks of contagious diseases of animals in Sweden during 1904. 













































Name of disease. | Jan. | Feb. | Mar. | Apr. | May. | June. 
| «| wl Be ‘ 
1] 8 5 6 1 
2] 6 5 2 
Name of disease. July. | Aug. | Sept. | Oct. |Nov.] Dec. | Tota 
iw! a} n{ ws} «| | « 
os of of 2#/ 5] sl « 
| 2] 3] a| ef 4¢ 








IMPORTS AND EXPORTS OF ANIMALS AND ANIMAL 
PRODUCTS. 


By Joun Rourkrs, . 
Editorial Clerk, Burcau of Animal Industry, 


The most prominent feature in our international trade in animals 
and animal products during the calendar year 1904 was the increase 
in the imports. The total value of these for the year was fully 10 
per cent greater than in 1903, and compared with 1902 the increase 
was 20 per cent. Our total imports are, to be sure, little more than 
one-third the bulk of our exports, but since the import items are all 
comparatively small excepting two—wool and hides and skins—the 
facts just mentioned indicate considerable activity in the trades 
involved in these products and also show our inability to raise a 
sufficient quantity of these raw materials. The total annual values 
of these, as well as the other import items, are given in the compara- 
tive table of imports on page 472. 

There were no changes of moment in the exports. The slight 
decrease in total value was chiefly due to the cheaper price of lard. 
This averaged 14 cents less per pound than in 1903, and our trade in 
this commodity is so great that the drop in price made a difference 
of about $6,000,000 in the total receipts for the year, although the 
quantity involved was greater than in 1903 by close upon 28,000,000 
pounds. 

EXPORTS. 


The total value of our domestic exports of animal products for 
1904 was $249,307,614. This is a falling off of $5,997,011 compared 
with 1903. The table below shows, however, that the percentage to 
the total exports remains exactly the same as the year before, namely, 
17.8, while the percentage to the total agricultural products took a 
sharp rise, going from 27.1 to 80.1. A glance at the respective totals 
for 1904 in the table will readily explain these percentages. It can 
be seen that the serious deficit occurs in the second column—that of 
all agricultural products—and inasmuch as the decrease in the total 
of the animal products is comparatively unimportant, it follows that 
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Quantities and eolues of animals and animal products exported from the Dnited 
States in the calendar years 1903 and 1904, 


{Compiled from reports of the Bureau of Statieties, Department of Commeree and Labor.) 
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IMPORTS AND EXPORTS OF FARM ANIMALS. 
CATILE. 

The table of imports and exports of farm animals on the next page 
shows a decided falling off in the imports of cattle last year; it will 
be seen there has been a pronounced decrease each year since 1901. 
Nearly all the imports of cattle are cheap animals brought over the 
Mexican and Canadian borders for feeding. Of the 15,877 cattle 
imported last year 2,203 were for breeding purposes. The average 
price per head of the latter, as shown below, indicates they were of a 
much lower grade than in previous years. 

There was a very satisfactory increase in the exports last year, but 
the average price obtained for them fell $3.38 per head. Practically 
all these exports are fat cattle for the British market. 

Average price per head of imports and exports of cattle, 1901-190}. 














1005, 

There is little foreign trade in live hogs. The imports are mot 
separately enumerated, and the exports, which it will be seen by the 
table averaged only about 5,000 for the past three years, mostly went 
over the Mexican and Canadian borders. 

SHEEP 

Imports of sheep, like those of the other farm animals, are divided 
into two classes—those for breeding, which are admitted free of duty, 
and all others, which pay a duty. Of the latter class there were 
178,412 brought in last year, a decrease of about 70,000 compared 
with 1903. The breeding animals numbered 1,977 in 1904 as against 
1,106 in 1903, and the average price was slightly higher last year. 

Although the exports in 1904 nearly doubled those of 1903, it is 
satisfactory to note a higher average price than for any other year in 
the table. 


Average price per head of imports and exports of sheep, 1901-190}. 
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IMPORTS OF ANIMAL PRODUCTS INTO THE UNITED KINGDOM. 


It may be interesting to show the total imports of animal products 
into the United Kingdom, from all sources, together with the respec- 
tive amounts contributed from the chief sourees on the American 
continent. A perusal of the several items in the annexed table indi- 
cates that notwithstanding the liberal proportions contributed by the 
United States in a number of the articles, there are several, as, for 
instance, fresh pork, bacon, the dairy products, etc., where we should 
reasonably look for an increase. The imports mentioned are those 
which enter into home consumption only. 


Imports of animals and animal products inte the United Kingdom in 1904. 











«The lar contributor of mutton is New Zealand. The amount in 10 from this colony 
wp HBAS porns valor 
+ After United States the contributor was Denmark, with 195,978,000 pounds; 


‘value, $22,057,082, 3 


lua, 

«Countries of 

Dent amount of butter of ; the amount fn 
oi eee ane rer mh So omer 
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THE LONDON SHEEP TRADE. 


The monthly arrivals of British and foreign sheep and lambs for 
1904 were as follows: 


Arrivals of British and foreign sheep and lambs in London in 1904. 





United 
British. States. 





1,049 
4,308, 
9,713 
6,361 
5,786. 
2,008 




















The range of the monthly top rates of the above for last year—per 
100 pounds dressed weight—was as follows: 














| Bheep. Lambs. 
British ... $17. 24-$18. 76 SIT. 74924. 84 
United States 12.67- 15.74 a 17. 
Canadian ... w.17- 14.19] 15.81- 16.22 








The total annual arrivals of British sheep and lambs in the Lon- 
don market since 1880 are given in the table below, together with the 
top rates per 100 pounds dressed weight. 


Annual arrivals of British sheep and lambs in London since 1880. 





Year. amber. Top rate. I 
i I 














TRADE IN ANIMALS AND ANIMAL PRODUCTS, 481 
EXPORTS OF ANIMAL PRODUCTS TO GERMANY. 


The status of our trade in animal products with the German 
Empire and the relation it bears to the entire import trade of that 
country may be seen from the two statements below. The first 
of these shows our exports to Germany for the past two years, and 
the second gives the total imports into that country from all sources, 
annually, for the last three years. 

The first table shows that our trade fell off quite appreciably in 
1904. It will be seen the total value fell from $28,774,953 to $19,220,- 
174, which is a decrease of $4,554,779, or nearly 20 per cant. The 
individual items show a general decline, with a few exceptions, of 
which two may be noted, namely, an increase of close upon $200,000 
in upper leather, and a big advance in the dairy products, but the 
latter trade is unimportant. 

Over two-thirds of our entire trade with Germany is taken up with 
one item—lard—for which the Germans are largely dependent upon. 
us for their supply. There was but a slight decrease in the quan- 
tity of this product sent over last year as compared with 1903, but 
2s lard was much cheaper there was a big fall in the total value. 
The average prices per pound of the exports of this item to Germany 
since 1001 were as follows: 1901, 8.52 cents; 1902, 10.05 cents; 1903, 
9.45 cents; 1904, 7.95 cents, 


Quantity and value of animals and animal products purchased by Germany from 
the United States in 1903 and 1904. 


[Compiled from reports of the Burean of Statistics, Department of Commerce end Labor] 


Article. 


Albumin and casein «. 





‘Taken iro German oficial returns, whlch give quantities bat not valnes— 
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Exports of meats and meat products and datry products for the years 1896-1904—Cont’d. 





Article. 





























Quantity. | Value. Article. 
Mutton—Continued. Pounds. Meat products not 
1898, 285,527] $22,147 || spectfied—cont'a. 
1899. ‘719, 399 67,290 1902... ase. 
1900. 735, 675 53,215 1908. 
1901, 296, 700 22,815 1904. 
1902 3,790,019 819,827 || poultry and game: 
1903, 2,780;265 | 288, 354 1906, 
1904, 599, 902 47,091 
Oleo of] and oleomar- 
garine: 
120, 686, 267 8, 255, 849 
122, 055, 911 7, 391, 091 
142, 272, 339 8,654, 721 
144, 438,709 | 10,241,347 
‘164,321,706 | 11,985,976 
168, 923,216 | 18,451,234 |; Butter: 
114, 482,615 | 11,124,850 1896. 
159, 492,029 | 13,780,049 
160,549, 112 | 12, 609, 895 Hl 
Bausege and musage 
meatus: 
19000 . 5, 867, 982 
1901. 7, 140, 383 
1902 
1903. 
1901. ‘A871, 715 
Bausage casings: 


1896. 









Meat ‘products not 
specified: 














1, 686, 990 


1,677, 083 
1,702, 431 
1, 699, 164 
2, 981, 603 





2,606, 879 


2,413,281 


8,249, 188 | 


5, 190, 547 | 
5, 810, 965 
5,015, 000 











5, 672, 446 




























+ 





27, 200, 218 
30,914,788 
15, 034, 180 
27, 209, 860 
18, 288, 657 
24, 249, 565, 

8,950, 916 

9, $45, 516 
18, 870, 287 


44,580, 234 
60, 180, 651 


40, 523, 904 | 


84, 646, BS. 
54,060, 049 
81,896,115, 
19,095, 438 
19, 634, 239 
19, 128, 902 


Value. 








3,376,818 
3,376,108 
5, 549, 254 
3,006, 344 
2,109, 347 
2,302,118 
1,928, 639 


307, 181 
685, 370 
692, 925 
1, 188, 067 
1,288,127 
1, 646, 579 
1,090, 061 
1,018, 063 





1, 849, 513 





a Included in “All other meat products” previous to 1899. 
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Quantity and value of exports of meat and meat products and dairy products for the 


calendar year 1904, by countries—Continued. 




































ee 
Article, and country to which exported. Quantity. | Value. 
Beef, salted, ete.—Continued, Pounds. 
Brazil 1B, 250 | $1,455 
Chile... 126, 880 600, 482 
Colombia . 222,677 11, 965 
Other South Ameri 2,891, 490 158, 505 
Asin and Occania 5,250, 405 269, 376 
British Africa. 1,019, 425 
All other Africa 178,717 
Other countries. 29, 900 
Total.......-e0-+ ‘54, 611, 813 
Tallow: 


United Kingdom . 


Central American States and British Honduras 


Mexico. 
‘Cuba. 


Other West Indies and Bermuda 


Brazil. 
Chil 
Colombia . 


Other South America 
Asia and Oceania 
Other countries . 


Total... 
Bacon: 
United Kingdom . 208, 901, 184 
Belgium 10, 698, 764 
France.. 331,779 
Germany . 6,428, 817 
Netherlands 2,763, 205 
Other Europe .. 18, 249, 795 


British North America. 





Central American States and British Honduras 244, 080 
Mexico . 811,27 
Cuba. 4,554,419 
Other West Indies and Bermuda 172, 634 
Brazil... £856, 116 

17,688 
Other South America 169, 484 
Chinese Empire. 145,250 
Philippine Islands 85, 614 
Other Asia and Oceant 413, 699 
British Africa... 810 


All other Africa 


Total. 

































































264, S42 
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Quantity and value of exports of meat and meat products and dairy products for the 
calendar year 1904, by countries—Continued. 








Article, and country to which exported. Quantity. | Value. 
Lard—Continued. Pounds, 
Netherlands 62, 058, 178 


Venezuela 
Other South America 
Philfppine Islands. 




















All other Africa. 
Other countries. 





United Kingdom 9, 849, 180 768, 474 
Germany. 28,015,125 | 2, 290, 745 
Netherlands 90, 685, 054 








Other Europe - 28,177, 410 
British North America. - 1,212,175 
Central American States and British Honduras 191,816 
Mexico.........- 107, 275 
West Indfes and Bermuda . 2,183, 466 
Colombia ....... 12,507 
Other South America 82,117 
Anta and Oceania 7,124 
Other countries . 37, 863 
Total. 5 160,549, 112 | 12, 608, 895 






















Poultry and game 

Bausage and sausage meats 

Bausage casings... 

All other meat products. 

Butter: 
United Kingdom. #018, 071. 1,211,119 
Germany... ‘778, 374 ‘116, 533 
Other Europe . 428, 851 65, 4 
British North America. 763, 963 141,673 
Central American States and British Honduras 312,957 0,981 
Mexic (506, 897 108, 886 
Cuba 115, 24 MOR 


Other West Indies and Bermuda. 


1, 122, 386 182, 809 
914,333, 128, 082 
91,903 1B, 483 
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[Compiled from reports of the Bureau of Statistics, Department of Commerce and Labor.) 








LEATHER AND LEATHER MANUFACTURES. 


The product of our tanneries and leather factories forms a large 
and increasing portion of our foreign trade. The imports of leather 
consist almost wholly of morocco skins and dressed upper leather, in 
about equal parts. Of the total amount which we received for our 
exports, about two-thirds is for upper leather and one-third for sole 
leather. 

It will be seen from the detailed statement below that about four- 
fifths of the imports of leather manufactures are gloves, the remain- 
der being too unimportant to mention separately. Boots and shoes 
are the large item in the exports; 4,806,279 pairs were sent out of the 
country last year, the total value of which was $7,319,775. 

The annual totals of the imports and exports since 1896 are as below: 


Value of imports and exporte of leather and leather manufactures for the years 1896-1904, 
[Compiled from reports of the Bureau of Statistics, Department of Commerce and Labor.) 











H. Doc. 467, 58-3—33 
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Quantity and value of imports and exports of leather and leather manufactures for the 
calendar year 1904—Continued. 


EXPORTS—Continued, 





Article and country of import or export. 


Other South America .. 
British Australasia. 
Philippine Islands . 
Other Asia und Oceania . 


All other manufactures. 
Total manufactures. 





WOOL AND WOOL MANUFACTURES, 


Raw wool is one of the most important of our imports of animal 
products. We therefore show our foreign trade in this product in as 
much detail as the official returns will permit. The figures relating 
to the manufactures of wool are also given for purposes of comparison. 

















the total of the combined wools increased 100 per 

noted that the heavy totals of the years 1895 to 1897 
were caused by changes in the tariff; the years 

wool” years. ; 
The total annual receipts since 1892 of the several el: 
together with the manufactures, were as follows: 


The detailed imports of 1904 were as below: 


‘Quantity and value of imports of wool and woot manufactures (; 
camel, ete.) for the calendar year 1904, by countries, 
[Compiled from reports of the Bureau of Statistics, Department of Comun 
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Quantity and value of imports of wool and wool manufactures (including hair of goat, 
camel, etc.) for the calendar year 1904, by cowntries—Continued. 
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values of the several articles, both to and from each one of the terri- 
tories, are given in comparative form for the past two years, As is 
the case throughout this article, the amounts in every instance refer 
to domestic products only; foreign commerce, which is quite consid- 
erable with the Philippine Islands, is excluded. 

As none of the territories named is a large producer of animal 
products, the movement of the commerce, as shown by the tables, is 
practically all one way. The only item of any size which comes to 
the United States is hides and skins, most of which come from Hawaii, 
with Porto Rico not far behind. 

The details of the trade with each territory are as follows: 


Commerce of the United States in animals and animal products with Alaska for the 
calendar yeara 1903 and 1904. 


(Compiled from reports of the Bureau of Statistics, Department of Commerce and Labor.) 
SHIPMENTS FROM UNITED STATES TO ALASKA. 





Hair and manufactures. 
Hides and skins (other than fam)... 
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Commerce of the United States in animalsand animal products with Hawaii for the calendar 
years 1908 and 1904—Continued. 


[Comptled from reports of the Bureau of Statistics, Department of Commerce and Labor.) 
SUIPMENTS FROM UNITED STATES TO HAWAII—Continued, 


Grense, ete... 
Hair, and manufactures of .. 








Hides and skins (other than furs) 
Meat products: 
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Number, average price, and value of farm animals in the United States in 190$—Continued. 











41.01! — 7, 49, 206 
ne Bee W20)2 
































nena 
121,216)816.16) $1,999,191] 270, 025) $8.02] $616, 048) 64,701] $9.45) 617, 424 
16,31] 1,700,182} 70,997] 3.22 245, %, 474,077 
14.87] 8,248,605] 214,445) 8.28] 708,680] 90, 700, 670 
16,73] 1,646,073, 40,518) 9,60) 167, 7m, a1, 258 
aaa] 1a, 5,210) 4.21) 80, 748) 22, 128, 095 
17,83} 1,486, 70 8, 4 140, 0 46, 662, 482 
16. 19} 14,855, 985,480) 4.07) 4,009,645) 675, 5,648, 1285, 
20.00] 1,501, 43,044) 4.36) 188,840] 180, 1,570, 275 
15. 95) 12,350,887] 895, 8.81) 8, 425,) 080, 8,115, 062 
1. 965, 61. 10, a 4, a5, ‘866, 060 
17,60] 2,069,928 147,208 8.06) 688,207] 290, 2, 181, Sot 
16,60} 7,106,172] 482,128) 8.10) 1,403,813) 707, 8,612, 600 
10.37] 8,126,800) 20%, Lg 415, 727] 1, 088, 5, 142, 008 
10,92) 1,800,053] 8,897} 2.05 120,874] 664, 8,670, 287 
20,25) 6,467,027] 273,298) 1.81) 498, 100 1, 996, 7,180,170 
4,671,966) 108,736] 1.05, 12,177] 8, 1,299,256 
7.82] 2,876,060) 189, 16 ‘812, 424) 1, 064, 4, 084, 157 
8,191,882] 183,799) 1.07) 287, 786] 1, 087, 5,20, oat 
9.79] 3,922,863) 174,886) 1.79} 818,97] 68%, 8,186, 099 
10.009] 88, 260, 693] 1,617,125) 2.08) 8,886, 344] 2, 25,008) 4.68) 11, 817, 205 
7.54) 8,570,070) 904,665 1.60, $27, 075) 1,081, 8,748, 419 
10.94] 4,650,160} 207, 374] 2.27) 676, 288! 1,021, 4,704, 125 
19.73) 61) 308, 1,683, 435 
16.6 4,790, 688 
1.6 6,80) 27,007, 570 
7 6.07] 6,199, 551 
6.77] 19, 185, 82 
6.74) 95,285,689 
7.74) 12, 80a, 708 
5) 8, 048, 855 
6,71 48,120, 006 
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Eatimated losecs of farm animals during the year ended March $1, 1996—Continued. 
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Wool product of the United States, 1903 and 1904—Continued. 









































. Average Wool, 
Number of Shrink- . 
State or Territory. H Iweight off Shrink- | washed and | Vue. 
ry sheep. ftece | 88 | inwashed. 
1904, Pounda. | Per cent.’ 

| 7.25 Bj $1, 998, 100 
; 7.0 70 | “718,200 
6.5 ot 2, $78, 549 
| 7.0 eB 1,514,240 
j 7.0 6 718, 062 
New Mexico 5.5 a 3,168, 500 
Texas .. 1,440, 000 6.5 8 1,707, 264 
Oklahoma and Indian Territory | 60, 000 6.0 8 i 57,600 
Total fleece wool... 6.5 51, 789, 359 
Total pulled wool 18, 151, 600 
Total product .... | €4, 940, 959 








LIVE-STOCK ASSOCIATIONS AND THE MARKETS. 


REGISTERED LIVE STOCK IN THE UNITED STATES DECEMBER 
31, 1004. 


In the Twentieth Annual Report of the Bureau of Animal Industry 
a statement was published showing the number of domestic animals 
registered in recognized American pedigree records on December 31 
preceding, together with an estimate of the number of registered ani- 
mals living on that date. These figures were compiled from reports 
submitted by secretaries of the various associations and from pub- 
lished pedigree records. Using them as a basis, estimates were made 
of the proportion of the total number of animals of each class, whieh 
were registered and living on the above date, as follows: 





The estimate for dairy cattle was that of Maj. Henry E. Alvord, 
late chief of the Dairy Division of this Bureau. 

The intention in compiling these figures is to develop a basis on 
which to work to reach an intelligent estimate of the relation of pure- ~ 
bred live stock to the total number. The cooperation of herdboolk 
officials has been solicited and the requests of the Bureau have gen- 
erally been replied to promptly and cordially, Asa continuation of 
the first year’s estimates, figures for the calendar year ended December 
31, 1904, were called for and are presented below. In a few eases no 
replies were received, and in such instances the estimates for the pre- 
ceding year haye been used or the figures of the latest published 
volume of the book of record in question. 

Making allowances® for associations and breeds from which no 
replies were received or which were incomplete, the total number of 


*Horees allowed, 9,000; dairy cattle, 193,000; beef cattle, 20,000; sheep, 67,000; 
hogs, 6,000, These estimates were made by taking the sum of registered animals 
for which estimates were not furnished and calculating the number of living animale 
as approximately one-half of the total number registered with horses and beef cattle 
and one-fourth with sheep and bogs. It will be noticed that this is rather smaller 
than the estimates generally furnished by the secrotarics, In estimating the number 
of registered beef cattle this term was nosed to include all breeds of cattle but the 
Ayrshire, Dutch Belted, Guernsey, Holstoin-Friesian, and Jersey, 


513 


= 


514 BUREAU OF ANIMAL INDUSTRY—2lst REPORT. 


registered domestic animals in the United States living on December 
31, 1904, was approximately as follows: 









Dairy cattle -. 
Beef (‘‘other’’) cattle 
Sheep . 

Hogs -- . 
Using the estimates of the Bureau of Statistics of this Department 
as a basis, we find the relative number of registered animals living on 
December 31, 1904, as follows: 


Per cent. 





In round numbers, then, about 1 per cent of the horses and beef 
cattle in the country are purebred and registered, 1} per cent of the 
dairy cattle, and one-half of 1 per cent of the sheep and hogs. In the 
Eastern States and in the corn belt these percentages are doubtless 
considerably higher. 

The figures given are not strictly comparable with those for 1903. 
In the former case the reports of the Twelfth Census were used as the 
basis, whereas in the present one the estimates of the Bureau of Sta- 
tistics of this Department are used. 

The thanks of the Bureau are due those secretaries who furnished 
estimates. 
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Average weight of hogs, in pounds, for ten years, by months, at leading cities—Continued. 





















OMAHA. 
Month. 1904. | 905, | 1902. | 1901. | 1900, | a8, | 1808, | 1897. | 1996, | s905, 
209} 234 | 257 | 262 75) 1m 
211] 231) 237) 285 263 | 19 
200 | 280 | 243 | a7 a) a 
295 | 232] 236) 247 22) om 
tao) 234) 237] 251 268) 217 
292 | 242 | 239] 250 23 | om 
233] 231 | 234] 248 a2) os 
242) 236) 239] 246 a2) 
253) 246) 249) 256 wm | mo 
209 | 250) 205 | 259 288) 3b 
22 | 235 | 253] 270 om | ot 
26 | 12) 260] 268 m| 39 
236 | 235 | pay | 254 mm 
: DENVER, 
4 





i= 
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November . 
December. 


SSRBRERSERER 





g/ESEREREESH 


Average for your 
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Range of prices, per hundredweight, of hogs at Chicago and Omaha in 1904, by months, 
and annual range at Chicago since 1898. 


CHICAGO. 





Heavy paek-| Mixed pack-| Light bacon 
Month. ing ( ing (200-250 
pounds). | pounds). | pounds). 





4. 35-$5. 20 4. 20-95.09 
4.50- 5.75 4-5. 
4.85- 5.80 4.45- 5.00 
4.40- 5.47k,  4.30- 5.40 
415 4.95 415 4.0 
4.35- 5.45 4.35- 5.40 
4.90- 5.80 5.00- 5.90 
4.80- 5.75 4S 5 
4.95- 6.373] 5. 20- 6.90 
4.70- 6.30 4.70- 6.2 
4.35- 5.25 416 615 
4.20- 4.87) 4.00 4.80 





4.15- 6.374, 4.00- 6.90 
8.90- 7. 80 390 7.70 
5.65- 8.20 5.40- 7,5 
4.85- 7.30 475-7. 
4, 15- 5. 824 410-555 
3. 40- 6.00 3.30 5.00 
8,10- 4.70 3.1046 
8.20- 4.50 3.20 46 
+ 275 4.45 230 445, 
3.25- 5.55) 3. 25- 5.70 
8.90- 6.55! 3.50. 615 
4.25- 8.655 4. A 
3.60-6.85° 3.62 685 








OMAHA. 





Mixed pack-| Light bacon 
ing (280-270 | (150-25 


Month. 
pounds). }| pounds’. 





$4.50 44.871) 
4.70 ~ 6.50 
4.90 - 5.30 
4.60 - 6.15 
4.32 4.724 
4.47 6.20 
4.85 - 5,374! 
4.75 - 5.30 | 
5.10 - 5.90! 
4.95 - 6.024 4. 
SAT ATE 445-30 
ATE AST C9048 











November 
December 
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Range and average price of horses at Chicago and Omaha in 1904, by months, and annual 
average at Chicago since 1900. 
































































CHICAGO. 
! ! ' 
Month, Bratt, |Sasiage] rivers. | Caner and tram, sadder Seether 
January . si70] #430 | $150} 8125] $135 #160! 867) 
February 175 495 155 135 M5 170 m2 
March. 185 500 160 135 150 120 j 72 
April 185 500 160 185 150 190 72h 
May. 180 500 160 135 180 j 180 | 6 
June 180 490 155 130 M5; 170 6 
July. 175 475 150 125 x 165 et 
August 175 465 45 120 140 160 o 
September. 170 460 40 120 135 155 o 
October . 170 460 40 120 185 155 o 
November. 175 460 40 120 135 155 5 
December . 180 455 135 120 185) 155 50 
Annual averag i 
7 475 150 140 40, 160 Cy 
m7 455 150 22 140 156 e@ 
166 450 M5 n7 185 151 Pa 
187 400 187 102 im a7 se 
155 410 M40 105 us 150 0 
i 
OMAHA. 
Month. pprntt [Sauriage! rivers. | General | chunks. ! Western, 
January 120-4175 'sso0-s100 | #75-#160 | $65-#00 I pussni0 | 15-50 
Februar; 120-175 | 300- 400 | 7-150! 70-90; 90-115! 10-50 
March. 120-175 | 300- 400, 75-160] 75-95] 90-115 | 10-30 
April 125- 200 $00- 400 ! 90-175 | 75-100 | 100- 135 | 10- 50 
May . 140-275 | 900-750 | 125- 300) 90-125. 115-165 | 15-35 
June. 135+ 250 | 300- 700 | 125- 300 75-110 | 9-150] 1h 40 
July 125- 200 | 300- 400 120- 175 1 65-100 i 85- 130 be. 
August .. 120-175 | 300- 400! 100-175) 50-90, 7-120] 15-90 
September. 120- 175 | $00- 400 | 100- 175 | 60-100 | 75-120] 15-110 | 
October... 125- 200 ; 300-450 | 125- 200| 66-100 | 80-115) 15-100 








November. 


180- 285 | 800- 450 | 125- 200 | ro-100! 85-125! 108s] 49 
December 


Leroi ies Gis aod eae eal Os 
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RULES AND REGULATIONS OF THE BUREAU OF ANIMAL 
INDUSTRY ISSUED IN 1904. 





{Asmnpatent No, 4 ro B. A. 1. Onven No. 83.) 
Regulations for the Inspection of Live Stock and their Products. 


U, 8. DaranransT or AgRicuLres®, 
Orrick oF tHe Secwerany, 
Washington, D. C., February &, 104, 
it is hereby ordered, That the firat paragraph of acction 22 of the regulations es <3 
Inepection of live stock and thelr products, Issued under date of March 15, 1899 (B. 
Order No. 33), be, and tt is hereby, amended to read as follows: 


Pe ap ee) “eee taoeb he His in, ieee! outer me shal nto er] sci 


or Suiniped od thesia there rine scare tees ged that they cae De securel 

and 8 to the same shalt remain In ‘employee ployoo Of the 
Department of Agricul: re who will loek and the acest cellars as the requires 5 
he must also be present during the time that the cellars remain |, aod keep am 
accurate account of all meats going Into and from such cellars. 


‘The above amendment will be in effect on and after April t, 1904, and packers wilt 
make any necessary alterations in their equipment before that date. 
Taxus Winsox, Sceretary. 





(Amesosust No, 2-to BA. 1. ape No. 109.) 


tions for Inspection and Quarantine of Horses, Neat Cattle, 
pair me tetetrd and Swine Imported into the United 
States—Importation ion of Cattle from the Netherlands. 


U. 8. DEPARTMENT oF AGRIcoLTURe, 
Orrick ov Tm Secuerany, 
Washington, D, C., February 24, 105. 

‘It f@ hereby ordered, That section 5 of the regulations for the Inspection and qanran- 
tine of horses, neat cattle, sheep, and other ruminants, and swine imported Inte the 
Vnited States, iasued under date of April 10, 1909 (B. A. 1. Order No. 109), be, and it 
ds hereby, mmended by the addition after the words “ Great Britain,” In the second tne, 
ef the words “or the Netherlands (Holland)," and by striking out the words “ stationed 
in that country,” in the Gfth line, and by Inserting to place thereof the words “ before 
belng exported," 

Cattle from the Netherlands must be shipped direct from a port in that country to the 
“Wnited States or may be traneehipped at an Ungliah port. They will not be eligible for 
entry into the United States if. shipped through or landed at any port In continental 
Europe outside of the Netherlands, Such eattle will be subject to a quarantine of 
alnety days, counting from the date of shipment. 

Janus Wrusox, Secretary: 





(AueNoMEST No. 3 To B. A. 1, Onprn No, 109.) 


Regulations for the Inspection and Quarantine of Horses, Neat Cattle, 
Sheep, and other Ruminants, and Swine Imported into the United ited States. 
U. 8. DErARTMENT OF AozictLtUnE, 
Orrick oF THE SCKETARY, 
Washington, D. C., Jay 26, 190}. 
‘It te hereby ordered, That rule 1 of the regulations for the Inspection and quarantine 
‘of animals imported Into the United States Issucd under date of April 10, 1908 (B, A. E 


H. Doe. 467, 58-3-—37 559 
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RULES AND KEGULATIONS, 1904. 
4, Cattlo from said area may be transported by vall or bost for 


and when so transported the following regulations must be 


Hy 





cbanreed 


(a) When nny cuttle In course of transportation from xaid area are 
railroad 
‘thelr 
ond 
the 
‘district, 
th Chee 
Infested with 
not 
‘outside of the district deserlbed by this order of 





and which are Infested with the Boophilus onnulatws ticks, shal | be roared 
cattle and shall be subject to the rules and regulations governlug the move- 


pat ie southern cattle. 


ard companies recelying cattle Infested with aid Ucke aball place such 






Deardeuiten of ehiocise of lime to each 
ee Unease ct ein wdes = prema 
“fu the pens set aside for the use of southern cattle; and Cransportation com- 


Btock-y1 


i 


HH THRE 
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RULES AND REGULATIONS, 194. 563. 


(AmexpMast No. 2 To B, A. 1. Onpen No. 121.) 


Washington, D. €.; January 15, 3905. 
Tn accordance with the regulations to prevent the spread of eplenetic fever of 
the State of Texas bas agreed to establish and to cooperate fa. th waferarales Steel: 
quarantine line located as follows: 


inning at the intersee ‘ 
temation al pon athe at ete ae io reat Seana i iver then Gi A Bh a oe 


espe se ee ea cae Perea 4 


nt the eat nioae ry ae northwest corner 
founds is gerry inty to nor ition County sald county: sete 
Re vn ia athers Se poet, Senet il tet + thence west with the 
the: jest corner 


Repnery ct southwe 
the gobs County fe canny to the wouthern boundary of Mitchell. 
thence east to the southeast corner of Mitchell County; thence north along the 
Foundarg ne titchelt Coun to the northeast corner of sald county; thenee east 

the southern boundaries of Fisher and Jones counties to the southeast corner of J 

m0 Hong the eastern bou: 


the southeast corner of said county ee north nlong ‘the western bound 
‘Throckmorton, and aylor counties to the north eat corner, of Baslor County; thenes, 
north tierce Wins County to the Bed 
jean coutinning ty wort steriyatrection afoni th coun rena ve : 
nor ribern ‘boundary of Texas to the southeast corner creer un, aa rereitary, 

And whereas sald quarantine line, as above set forth, Is sativfactory to this Depart- 
ment, and legislation has been enacted ty the State of Texas to enforce sald quarantine 
Nine, therefore the above quarantine Ine fs adopted for the State of Texas by this 
Department for the period beginning with February 1, 1904, and ending January 31, 
1905, in Hew of the quarantine Ine described In the order of Jenunry 14, 1904, for sald 
area, unless otherwise ordered, 

Jt is further ordered, That, during the continuance of the above line, no cattle originat- 
Ing fm the quarantined aren ae deveribed In TL A. 1. Order No. 121, a madified, stall be 
moved or allowed to move into the counties of Raytor and Throckmorton and that por 
Uon of the county of Pecos lying north avd west of the line described as follows: 
ning at the west ilne of lecos County, at the point where the roadbed of the G, MH. 
B. A. Railroad crosses sald line; thence In on easterly direction with the center of said 
rordbed to a point on section No. $6, block A®, G. HM. and 8. A. Raliroad Company; 
thence north with the pasture fence running In a northerly direction through the eastern 
part of sections Nos, 12 and 12 of said block A2, and across section 1, G, ete! B 
Rallrosd Company; thence continuing north with sald pasture fence through the 
part of sections Nos. 16, 17, 46, 47, 76, 77, 106, 2107, 136, 137, 142, 143, and 198, block Block 
D, M. K, and T. E, Railroad Company; thence continuing In 4 northerly direction to a 
point on the north line of section No, 6, block 160, G. C. and & P. Railroad Company, 
same being corner of pasture fence; thence east with the north line of sections Nos, 6, 9, 
10, 11, 12, 15, 16, block 160, G, C. and 8, F. Rallroad Company, to the northeast corner of 
said seetion No. 16, same being corner of pasture fence; thence In a northerly direction 
with the east boundary {Ine of sections Nos. 22, 21, 20, 23, 24, 25, 26, 27, 28, 29, 30, 31, 
and 22, Block 1, C. C, 8. D, and KR. G. N. G. Railroad Company, to the northeast corner 
of sald section 32; thence west with the north boundary Ine of sections Nos. 32 and Sa 
same block, to the northwest corner of section No. 35, block 1, C. C. NG, 
Railroad Company, corner of fence; thence north with the cast boundary line of sec- 
tlons Nos. 1, 12, 15, 24, 25, 46, 37, 48, 49, 00, OL, and 7%, block 2, ©. C. 8. D, and Re 
Company, to the northeast corner of mild section No, 72; thenee In an 

O. 





if 





N. G, Rotlrond 
easterly direction with the pasture fence to the southeast corner Bothy 9, 
patented to James BE. Evans; thence north with the line of sald sect No. 9 to 


om 
the northwest corner of wection No. 100, block A2, T. C. Raflroad Company; thenee enst 
with north boundary line of sald sections Nos. 100 and 80, same Bisc, to the tortbenst 
comer of aild section No, 89, block A2, T. C. Rallrond Company; thence north with the 
east boundary line of sections Nos. 90, 91, 92, and 23, to the southeast corner of section 
No. 94, block AZ, T. C. Railroad Company; thence northwest diagonally across section 
No, $4 to the northwest corner of sald section; thence continuing tp a northwesterly 
direction dingonally across sections No#. 14, 18, and 28, to the northeast corner of seetion 
‘No, 29, block C4, G. C. and 8, P. Railrond Company; thence west with the north bound- 
ary ne of sald section No, 20 to the northwest corner of sald nection; thence northwest 
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RULES AND REGULATIONS, 1904. BOT 


(Astexpuexr No, 7 70 B, A. I. Onpen No, 121.) 


Special Order Modifying Quarantine Line for the State of Virginia (1904). 


U. 8. Dwrantwest oy Ackicotene, 
Orrics or tim Sucuuranr, 
Washington, D. C., January 15, 1004, 
In accordance with the regulations to prevent the spread of splenctic fever of cattle, 
the State of Virginia haw agreed to establish and to cooperate in the enforcement of a 
quarantine line located as follows > 


at the hte Ine of Virginia at Its Sucthiresters (Lee County) 5 
Patrick County thence gu tenarete al tha woacers bo os A te fitch nd na is 
the Stanston Hiver? thence tn cr sorthensterly ; tion along. 


Ing the James River to the southeastern corn 


southern and eastern boundaries or Tedford oom eae en iver 
erly and easterly along eine, western nnd parihern: boundaries es ca 


Western boundary of unty at the York River: ou - 
ne ha pee oS ST 
f sathews * a palate eal county 5 south 


of att 
Pa sear ba mek tana (eee tice to the James Hiver; 
southeasterly eloug, the course of the said river northwest corner forfolk 
Cones s A ths oe Noe the eeecen. pounders oft wald ouais/ 65 to ite Ye 
eehern ‘toandnry. of h Carolina; thence east along the 
jorfolk and Princess counties to the Atlantle Ocean, 

Hc votes kal ait Guicedtion ipa’ aberd eat Sacer Spheaee eet aO 
ment, and legislation has been enacted by the State of Virginia to enforce sald quaran- 
tine Hne, therefore the above quarantine Nne ls adopted for the State of Virginia by this 
Department for the period beginning with February 1, 1904, and ending January 31, 
1905, in Neu of the quarantine ne described In the order of January 14, 1904, for anid 
area, unless otherwise ordered. 

JAMES WILSON, Seeretory. 





(AstesosMest No. 8 to B. A. T. Onpen No, 121.) 


Fooding Stations in the Quarantined District for Uninfected Cattle (1904), 


U. 8, Derantsent or Aanteveronr, 
. Orrick OF THE SECRETARY, 
Washington, D. ., January 15, 100. 

‘It is hereby ordered, That cattle originating outaide—north, east, and west of—the 
quarantined district, as defined In the order of January 14, 1904 (B.A. L. Order No. 121), 
apd amendments thereto, and which are to be transported by rail through the quaran- 
tined district, may be unloaded for rest, feed, and water Into uninfected pens set apart 
for such cattle at Polk Stock Yards and Vnlon Stock Yards, Fort Worth, Tex.; Baird, 
Tex.; Southern Pacific Railway Stock Yards, Los Angeles, Cal.; Colton, Cal.; Bakers- 
field, Cal.; Salisbury, N. C., and at the Sapulpa Stock Yards of the St, Louis and San 
Francisco Railrond, Sapulpa, Ind. T.: Provided, That the cattle are free from southern 
cattle ticks and have not been unloaded at any other place within the quarantined dis- 
trict. ‘They may, after unloading into said pens, be reloaded into the same cars from 
we ‘unloaded, or into other cleaned and disinfected cara, and reshipped as uninfected 


James WItson, Seoretery. 





{Amenouent No, 0 to B. A. L. Onpum No. 121.) 


Special Order Permitting Movement’ ay enor te eaters 
Counties in Arkansas (1904 


U. & DervatMext or Aqnicunruns, 
Orrick oF THe Secrwranr, 
Washington, D. C., January 35, 1905. 
‘It in Noredy orderod, Thet B. A, f. Order Yo. 121, dated January 14, 1904, be amended 
so a8 to Deemit the shipment of cattle for purposes other than immediate slaughter from 
fhe t tors of counties In the State of Arkansas fnto the noninfected area ; 
_ Provided, That said cattle have remained In the above-described counties since January 















RULES AND REGULATIONS, 1904. 571 
(Amenpstext No. 17 to B. A. I, Onpkn No. 121.) 


Regulations to Provent the Spread of Splenetic Fever of Cattle—Restric- 
tions Modified. 


U. 8. Deraursxnr or Aoureviureur, 
Orrice OF THR SHCRETARY, 
Washington, D. C., Oetober 13, 1904. 

Té ts hereby ordered, That section 3 of B. A. I, Order No, 121, dated January 14, ae 
previding for the movement of cattle from the quarantined district described by sald 
order and amendments thereto, be amended ax follows: 

From November 1, 1904, to January 31, 1905, inclusive, cattle from sald divtrict may 
be moved for purposes other than immediate slaugbter to the noninfected area within the 
States of Virginian, North Carolina, Tennessee, Texas, and California, and to the States 
of Missourl and Kansas, and the Tervitorjes of Arizona and New Mexico, as may be pro- 
vided for in the regulations of these States and ‘Territories, and after tnspoction ‘and 
Upon written permission by an inspector of the Bureau of Animal Industry or a duly 
authorized Inspector of the State or Territory to which the eattle are destined. From 
November 1 to December 31, 1904, Inclusive, eattie from said distriet may be moved to 
the noninfected area in the Territory of Okimhoma after Inspection and upon written 
Permission by an Inspector of the Bureau of Animal Industry. In the absence of such 
inspection and permission all movement of cattle from the quarantined district to points 
outside of such district In the above-named States and Territories Is prohibited, except as 
Provided for Immediate slaughter, 

All cattle from the gnarantined district destined to peints outalde of the States and 
Territories above named may be shipped without inspection betiveen November 1, 1904, 
and January 81, 1905, inclusive, aud without restrictions other than may be enforced by 
focal regolations at polnt of destination. 

‘The reshipment te any part of the States of Virginia, North Carolina, Tennessee, Texax, 
and California, and the Territory of Oklaboma, outside of the quarantined district, or to 
Any part of the States of Missourl and Kansas and the Territories of New Mexico aod 
Arizona, of any cattle whieh may have been moved under this order, except by permis- 
sion of the proper authorities of the Stute or Territory to which destined, Is hereby pro- 
hibited, 

And it % further ordered, That all stock pens whlch may Wave been reserved for the 
use of cattle from the quarantined district, prior to November 1 next, shalt mot be wned 
for recetying or storing cattle from the quarantined district which have been Inspected 
and passed, nor for cattle orlginating outside of the quarantined district, except whem 
wich cattto are intended for immediate slaughter. 

Wiis L. Moone, Acting Seoretary. 








Changes in Quarantine Line for 1904. 


B. A. ¥. Order No, 121, dated January 14, 1904, and amendments Noa, 1 to %, dated 
January 15. 1004, ond amendment No. 10, dated January 16, 1904, make a few altera- 
tions In the quarantine line as shown on the map published In ary, 1903, These 
‘alterations, which can be readily made by anyone having the map, are as follows: 

Jn North Carolina: That part of MeDowell County north of the Catawba River and 
east of the North Fork of the Catawba River Is taken out of the quarantined district, 
the Iipe following the North Fork of the Catawba River and the Catawtn River. 

In Tennessee; Lewis County ts placed tn the quarantined area, the line following the 
western, northern, and eastern boundartes of Lewis County. 

. In California: Monterey County Is removed from the quarantined district, the Mne 
following the southern boundary of Monterey County to Its southwest corner, thenee 
northeast along Its eastern boundary to the southeastern extremity of San Henito County. 
em qUarantine Iq placed upon certain counties a& follows! 
In Tennesace: Clay, Cumberland, and that part of Roune County north of the Tennes- 
seo and Clinch rivers. 

In California: San Luis Obispo County. 

‘Speelal quarantine fe removed from certain counties as follows: 

Ia Oklahoma: That part of Noble County west of the Atchison, Topeka and Santa Fe 
Ry.. and that part of Blaine County north of the Canadlan River. 











572 BUREAU OF ANIMAL INDUSTRY—2lst REPORT. 
(B, A. I. Orper No. 122.) 


Special Order Regarding Exhibit of Cattle at Oklahoma Fat Stock Show, 
Oklahoma City, Okla. 


U. 8. DepantweNT of AGRICCLTCRE, 
OFFICE OF THE SECRETARY. 
Washington, D. C., January $0, 190}. 

It is hereby ordered, That cattle from the area quarantined on account of southern 
cattle fever by B. A. I. Order No. 121, dated January 14, 1904, and amendments thereto, 
may be shipped for exhibition and sale at the Oklahoma Fat Stock Show, to be held at 
Okiahoma City, Okla., February 23 to 25, 1904, provided they are shipped direct from 
point of origin to the exhibition grounds in clean and disinfected cars, and that they 
are accompanied by a certificate issued by an inspector of the Bureau of Animal Industry 
stating that he has Inspected the cattle before shipment and found them to be free from 


the Texas fever tick (Boophilue annulatus). 
James WILSON, Secretary. 


(B. A. I. OnvER No, 123.) 
Regulations to Prevent the Spread of Scabies (Mange, or Scab) in Cattle. 


U. 8. Deranrwexr or AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., March 38, 10}. 
To managers and agente of railroads and transportation companics of the United States, 
atockmen, and others: 

In furtherance of the regulations for the suppression and extirpation of contagious and 
Infectious diseases among domestic animals in the United States, dated March 10, 1903 
(B. A. I. Order No, 106), notice ts hereby given that a contagious disease known as 
scables, or mange, exists among cattle in the United States, and in order to prevent the 
dissemination of this disease and to ald tn its eradication, the following regulations are 
established and observance thereof required : 

1, It is required of everyone intending to ship or to trall cattle to ascertain that the’ 
cattle are not affected with scabies and have not been exposed to the contagion thereof 
before offering them for transportation or before crossing State or Territorial boundaries. 
Transportation compautes are required to provide cleaned and disinfected cars or other 
vehicles for the reception of cattle, and to refuse for shipment cattle whose freedom from 
disease and from exposure to contagion Is In doubt. Cattle that are not affected with 
scabies and that have not been exposed to the contagion may be shipped or trailed with- 
out restriction, except as may be provided by other regulations of this Department or 
such as may be lawfully Imposed by the authorities of the State or Territory to which 
destined, or untess they are In a locality where Inspection and certification are required 
by this Department before their removal therefrom. 

2. Cattle that are affected with scables, or that have heen exposed to the contagion of 
scablex, either through contact with Infected herds or infected premises, pens, or carn 
shall not be shipped or driven from one State or Territory or the District of Columbia 
Into another State or Territory or the District of Columbia, or into public rtock yards cr 
feeding stations, until they have been dipped in a mixture approved by this Department. 
except as provided In rule 4. 

3. Cattle that are affected with the dixease inny be shipped for immediate slanghter 
after one dipping, but If they are Intended for feeding or stocking purposes they ehall te 
held for a second dipping teu to twelve days after the first one. All of the cattle ina 
certain herd or xhipment in which the dixease Is present shall be considered ay affected 
with the disease, 

4. Cattle that ure not affected with the dixease, but which have been exposed to the 
contagion, may he shipped for feeding or stocking purposes after one dipping, but may le 
shipped for Immediate slaughter without dipping. 

5. When affected cattle are shipped for slaughter after one dipping. and when expos 
cattle are shipped for slaughter without dipping, the cars conveying them shall be marked 
on each side with a card bearing in plainly visible letters the words “ Rcabby cattle.” of 
“Exposed cattle," as the case may be; and each of the waybllls, conductor's manifests 






































RULES AND REGULATIONS, 1904, ‘5T5 
(B. A. I. Oxper No, 125.) 
Rules and Regulations for the Inspection of Live Stock and their Products, 


U. 5. Inrantaryr or Agriecurone, 
Orrick oF THE Srcnetamt, 
Washington, D. C., Jume 8%, 1205. 

‘The following rules and regulations are hereby prescrited for the inspection of Hive 
cattle, sheep, and hogs, and thelr carcasses, by virtue of the authority conferred upon the 
Secretary of Agriculture under the provisions of the act of Congress approved March 3, 
1891, entitled “An act to proylde for the Inspection of Hye cattle, hogs, and the carcasses 
and prodicta thereof which are the aubjects of lnterstate commerce, and for other pur- 
poms,” and amendment thereto ‘oved March 2, 1895, and will supersede all former 
regulations for the inspection of live atock and thelr products; 

1, Proprietors of slaughterhouses, canning, salting, packtog, or rendering establishments 
engaged in the slaughtering of cattle, sheep, or awine, or the packing of any of their 
Products, the carcasses or products of which are to become subjects of Lnterstate or for- 
eign commerce, shall make application to the Seeretary of Agriculture for inepection of 
said animals and thelr products, 

2. The sald application xball be made in writing, addressed to the Secretary of Agri- 
cujture, Washington, D, C., and shall state the loeation of the slaughterhouse or other 
estabilahment, the address of the owner or agent of the same, the kind of animals 
slaughtered, the estimated sumber of animals slaughtered per week, and the character 
and quantity of the products Co go Into local, Interstate, or foreign commerce from sald 
establishment; and the sald applicant In his application shall agree to comply strietly 
with all lawful regulations, orders, and Instructions that may be made by the Secretary 

be 





of Agriculture or the Chief of the Bureau of Anhinal Industry for carrying on the 
‘of Inspection at such establishment. 

3. The Secretary of Agricultwre will give sald establishment an official number 
which all Ltn Inepected products shall thereafter be known, and this number shall 
hy the (napectors of the Department of Agricalture and also by the owners of aald cetab- 
Usbment to mark the products of the establishment as hereinafter 

4. The Secretary of Agriculture will designate an Inspector to take eharge of the 
examination and inspection of animals and thelr products at eneh cxtablishment which 


(a) The Department assumes the right to Inspect all animals slaughtered In oatate 
ae that have been granted Inspection, and no carcasses, parts of carcasses, or 


(6) The slaughtering of anlmals shall be conducted on week days between the hours 
of 6 a m and 7 p, m, except In certain cases of emergency, when permission to 
slaughter at other houra may be granted ty the Inspector in charge. No slaughtering 
12 o'clock noon. Wermission to make any per- 
ted hours sball be obtained from the Chief of 





(e) The managers of abattoir shall inform the Inspector In eharge or his aswistant 
when slaughtering bas been concluded for the day and the hour at which it will begin 
on the following day. In che meantime no slaughtering shall be done, except that when 
Mt In necessary, on account of Injurles or other extmordinary causes, to kill animals 
during the night or at times other than the established hours, the xame wlll be per- 
Lefer provided the carcanses of all such animals (with the thoracle viscera attached 

all other viscera Wentifiable) shall be held for Inspection and be duly identified to 
the inspector or his assistant by an employee of the abattoir; and provided farther that 
‘BH oficial of the abattoir company shall furnish promptly to the Inspector or his ausist- 
it a wlened sintement showing the whole number of each kind of animal ®o slaughtered. 
Each commisstoned employee engaged in Inspection under these regulations will 















casses that may be passed, but not so severe 
shail be condemned and tanked for fertilizer, may 
Bre cooked by steam for four hours at a temperature 

(5) In Inspecting carcasses showing lestons of 
wlands due consideration shall be given 


5 


Lefore being used upon another carcass, . 
(4) Rables.—Careasses of aulmuls which showed symptoms of rablea Lefore being 
slaughtered shall bo condemned. a 
le) Malignant cpizcotio eatarrh.—The carcassos of animals affected with this disease: 
end showing generalized infammation of the mucous membranes with emactation sluall 
be 


When the disease is slight and the carcasses are ta good condition, they may be passed. 
(h) Actinomyccats, or lumpy jore.—(1) Lf the carcass te in prime condithon and ther 


(8) Tudcrowtoria.—“ Generalized“ tuberculoxla refers to that form of the Glsease tn 
the bacilli hare been dimsemtnated through the blood and tympb, and In which a 
‘of orguns are affected, “ Extensive” tuberculosis refers entirely to the amount 


‘de passed when the Iestons are limited fo twe visceral orzins 
fother than lympbatie glands) In the thoracic or the aldomtnal cavity, provided the 
a are slight, calcified, and eneapsuinted. 
eareass may be passed when the lesions are Iimited to one group of visceral 
other orgin {n the thoracic or the abdominal esvity, provided 
organs are slight. 
be passed when the Jeslons are confined to two groups of viseernl 
one other organ In the thoracic or the abdominal cavity, provided 
calcified, and encapsulated. 
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(#) All animals that dio fn absttolr pens shall be tanked os specified for condemned 
animale. 

(v) In all eoses where carcnssea showing localized lsions of disease are passed of 
rendered into lard, the affected parts must be removed for tanking before the eondem- 
Ration tag Ia taken from the carenas. 

8. All abattofrs at which trspection ts established shall provide a suitable room In 
which condemned carcasses and parts shall be held until such a time ag the Inspector 
or his assistant may be present to supervise the tanking thereof, Sucl room shall be 
arranged for locking with a padlock, whieb will be furnished by the Department, the 
key to the saime to remain in the possession of the inspector or his assistant. 

(a) If after Inspection has been established a reasonable length of time the abattoir 
management docs not proyide a sultable retaining room of suffictent size, or falls to tank 
condemned carcasses regularly on the day of their condemnntion, such condemned car- 
cassen shall be saturated with kecowene, as deseribed below, and locked on the rail pend- 
Ing thelr final disposition, 

9. All condemned carcaases and parts shall be tanked as follows: After the lower 
opening of the tank bas been sealed by am employee of the Department, the condemned 
cureasses and parts shall be placed in the rondering tank fn the morning, and fmre- 
diately a suMctent force of steam be turned into the tank fo destroy effectually the meat 
for food purposes before the killing for the day Ix completed; or the condemned 
may be placed in the rendering tank at the close of the day, or when killing ts sus- 
pended, and both ends of the tank sealed, after which steam shall be turned Into the 
tank until the meat tx destroyed. Wirennd-lend seals will be provided by the Depart- 
ment for sealing tanks, 

(a) A suffictent quantity of low-grade offal (uterl, floor scrapings, trimmings from 
gutters’ benches, skimmings from catch busins, unemptled Intestines, omasa, paunches 
emptied but not washed, ete.) shall be tanked with all condemned carcasses (except 
those tanked for lard) to effectually render the ultimate product unfit for human food, 
or, If such offal can not be obtained, the carcasses may be thoroughly slashed with & 
knife, then saturated with kerosene, and placed in the tank, 

(b) The seals of tanks containing condemned matertal shall be broken by an employeo 
of the Department when the tank ts emptied during regular hours, and at other times 
katisfaetory arrangements for the breaking of such seals shal] be made with the inapnetor 
In charge. 

10, When an establishment bas no facilittes for thus destroying condemued carcasses, 
such carcasses shall be removed from the premises upon numbered permit tesued by the 
Inspector in charge to rendering works designated by him, and there destroyed under his 
supervision In the manner described above. 


retaining room, a provided for whole eareasses. Condemned parts that can be removed 
without damage to tho carcass shall be tanked as described above, 

12. All condemned carcasses and parts shall be disposed of only fn the presence of 
an employee of the Department, and the report of the disposition shall be made by him 
upon the biank form provided therefor. 

13. Should the owners of condemned carcasses not consent to the foregoing disposition. 
of them, then the inspectors shall attach to such carcoases or parts a condemnation tag 
by meana of a wlreand-dead seal and brand the word “ Condemned" upon each side 
ch carcasses and communicate the facts to the Department, 
the word “Condemned” Impressed upon the one side 
the letters “UL SA." upon the reverse aide, A record murat be kept of the kind 
and weight of the carcasses, and they shall, under supervision of the Inspector or hin 
aasistant. be removed from the abattoir; and sald firm or corporation shall forward, 
‘through the Ingpector, to the Secretary of Agriculture, a sworn statement monthly giving 








In detall the disposition of the carcasses so condemned and, if the same have been sold, 
showing to whom, whether for consumption as food or otherwise, with what knowledge, 
if any, by the purchasers of thelr condemnation by this Department, and whether or not 
Reetsni cert carcasses bave been cooked or thelr condition at the time of Inspec 
on by this Department altered, and, if so, in what way. 
‘The shall, when authorized by the Secretary of Agriculture, give notice, by 
to the express companies and eommon carriers at the place of condemnation, 
pe ‘of condemnation, giving the name of the owner of such carcasses or parts, 
tod ire of slaughter, the reason for resection, ant! a description of the car- 
een warn them not to transport such carcasses out of the State. 
Ce 
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prepared in separate roome and cut up In choppers used only for such sausage. 
absolutely correct record shall be kept by welgbt of all such ments, ta order to prevent 
any but passed products belng used. 

(oe) Whenever it Is eecessary to remore hams, shoulders, sansaze, or other micro* 
seopically inspected meats from thelr respective compartments for smoking or otber 
preparation, a separate smokehouse or compartment shall be provided, or each piece 
shall be marked by a seal affixed by an employee of the Department. 


COOPERATION WITH MUNLCIAL AUTHONITIN. 


29. At all cities where Inspection Is established Inepectors are requested to ee. the 
munielpal authorities of the character of the Inspection and to cooperate wil 
wuthorities tn preventing the entry of condemned animals or their products 1 
local markets, 


H 


Jastes Witsox, Secretary, 


(B, A. 1. Onven No, 126,) 
Regulations to Prevent the Spread of Maladie du Coit of Horses. 


U, 8, Duranraeyr or Aonterntunn, 
‘Orrick or FH Sucaerany, 
Washington, D, Cx, June 28, 1904 
To managers and agents of ratlroads and transportation companies of the United States, 
atockmen, and others: 
Notice is hereby given that an fnfections venereal diseae of horses, known as maladie 


‘Valley Raflroad), in the State of Nebraska, and in the Pine Ridge and Rosebud Indian 
reservations, and the counties of Custer and Fall River, in the State of South Dakota. 
You are informed that under the provisions of an act of Congress approved May 29, 
1884, entitled “An act for the establishment of a Bureau of Animal Industry, to prevent 
the exportation of diseased cattle, and to provide means for the suppression and extirpa- 
Hon of pleuro-pneumonia and other contagious diseases among domestic animals,” and 
an act of Congress approved February 2, 1903, entitied “An act to enable the Secretary of 
Agriculture to more effectually suppress and prevent the spread of contagious and {nfec- 
tous diseases of live stock, and for other purposes,” and of I. A. 1, Order No, 106, dated 
March 10, 1003, it is a violation of law to receive for transportation or to transport any 
horses affected with said disease from one State or Territory or the District of Columba 
dnte another State or Territory or the District of Columbia; or to deliver for such trans- 


It tx hereby ordered: 1, That no hornes shall be offered for shipment or be transported, 
or driven, oF trailed, or otherwiee removed from the reservations, countles, or portions of 
il have been previously In- 





facilities and render such assistance as muy be required by the Inspector. 
2 That any animal or animals showing symptoms of the disease ahove mentioned, 
to have been exposed thereto, shall, In the discretion of an Inspector er other 
employee of this Department, be immediately quarantined, and shall be matntained in 
gunrnntine, at the expense of the owner or owners, until released by the loepector or con- 
demued and slaughtered as hereinafter provided. 

‘S. No stallions shall be allowed to run at large on the Pine Ridge and Rosebud Tudian 
reservations In the State of South Dakota; and all stallions not castrated on the sald 
reservations shall be tagged as berelnafter provided, 

4. That there shall be no breeding of horses in herds on the said reservations tn which 
heen exposed to the Infection of maladie du colt, at any 
7 exposure, 
order te prevent the dissemination and to ald in the oxtermination of max 
die du colt the Inspector Is authorized to pay for any horse so condemned and sos 
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RENOVATED RUTTER (OR “PROCESS BUTTER"). 


therewith, Por general information certain matters are 


batter. 


TExtracts from act of May 0, 1902.) 
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(9) Renovated hotter having 16 per eent or more of moisture will be held to contain 
“aboormal quantities of water, milk, or cream,” and be, therefore, classed as “sdulterated 
batter.” 

a eee ae 1902: 


fone ot renovated bu a tL LAE Y 
ey perso idteores Ua ene recamctlant oh pret proce e tenovatad biter 28 as 
. ried ness ‘shalt be "be eonsidered a manufacturer tt x 


‘The speclaltax year yogis Joly 1. The —e tax of manufacturers who commence 
business in piping of July will be reckoned for oue year, and the tax of manufacturers 
who commence business after the month of July will be reckoned proportionately from 
the Ist day of the month from which the Hability to special tax commonced to the Ist 
day of July following. 

4. Every manufacturer of renovated butter, before commeneing business (or at least 
withier the month in whieh Liability to special tnx commenced), must regintor with the col- 
lector of the distriet In which the business 1s to be carried on, Lis Dame, or style, place 
of residence, business, and the place where such business Is to be carried on, and procure a 
special-tax stamp at the rate of $50 per annum, which stamp be Is to place and keep con- 


Imposed 
provided by the Commissioner of Internal Revenue, as authorized by extating Jawa A 
fractional part of a pound shall be taxed ae a pound, 

6. For this purpose tax- Md: stampe Will bs: foralstol Ii SOGmIAR ASR BE ANC My 
40, 50, 60, and 100 pounds, cach stamp bearing nine coupons. Such stampa must con- 
fain the name of the collector, bia district and State, and show thereon the date of pay- 
‘ment of the tax, the number of pounds, and the number of the factory, 

T. On the withdrawal of a package of renovated butter the proper tax-pald stamp 
Must be aflxed thereto by the manufacturer, by the use of adhesive material, if the 
packages be of wood not less than five tacks must be driven through each stamp, one 

just 





This Is not optional with the manufacturer, but a requirement. In the blank epace in 
the lower left-hand corner of the stamp must be Inserted the date when the stamp was 
affixed and canceled. ‘This tx required to be done before the renovated butter ls removed 
from the factory. ‘The date of Iasue must be entered on the stamp by the collector at 
the time the same Is issued. For the purpose of cancellation the manufacturer will uae 
a stencil plate or rubber stamp by which there shall be printed five parallel waved Lines 
fong enough to extend beyond eneh side of the stamp onto the package. 

‘The printing on the stamp must be plain and distinct, and the waved Hnex must be 


her of coupons attached will be Imsuea to cover the net weight, Packages contatning 


stamped. 

®. Every manufacturer of renovated butter will be required to file with the collector 
& Botice on Form No, 507, together with an inventory, Form No, 609, when making 
application for special-tax stamp as manufacturer. At the same time he will file a bond, 
Form No. 508, in a penal sum to be fixed by the collector of Internal revenue for bis 
but In no case less than 8500. 

Collectors of Internal revenue will decline to approve the bond of # manufacturer of 
renovated butter until they are satisficd that the premises to be used for the manufacture 
of that article are catirely separate from those used for the manofacture of adulterated 
utter or oleomargarine, or for the handling or manipulation of butter not taxable under 
the act of May 9, 1002. (See Treas. Decisions No. 588, Oct. 6, 1902.) 

10. Bach manufacturer of renovated butter Is required to keep boolss and make returns 
showing the quantity of materials recelyed on the factory premises and the quantity ot 
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BULES AND REGULATIONS, 1004, 591 
“REGARDING ADULTERATED BUTTER. 
pothe following extracts from the Treasury Regulations refer mainly to adulterated 
[In explanation of the firat part of section 4, act of May 9, 1902.3 
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CERTIFICATION OF AMENICAN DOOKK OF BHCORD. 


1. Any association fm the United States desiring certification by the Secretary of 
Agriculture to the Secretary of the Treasury, under the provisions of paragraph 473 of 
the act of July 24, 1807 (amended March 3, 1903), shall submit the following : 

(a) If incorporated, eb capital stock, a statement showlng amount of — stock 
and number of shares, the names of names and residences of directors 
and officers, names and residences of shareholders with the amount of wtock held by each, 
and a copy of its charter, 

(b) If unincorporated, or if Incorporated without wtock, a statement showing tha 
names and residences of officers and directors, and the wames and residences of mem- 
bers, An association incorporated without capital stock shall submit o copy of ite 


of entry, and coples of all blank forms used In the conduct of its business, such as applt- 
cations for registry, certificates of registry, transfer, etc., » complete set of the published 
Yolumes of Its book of record, and a statement of Its taanclal condition on the $1et of 
December preceding date of application. 

2 (a) Bach certifted assoclatton shalt submit, on or before February 3, 1905, 
of the published volumes of Ita book of record, If such have not already been Oh 
the Department. If the association has not yet publiched « book of record, such 
cation must be submitted on or before February 1, 19068, otherwlae certification may 
withdrawn, When a volume of the book of record Is published, a copy sball be 
warded to the Departwent without delay. The Department advises that at least: 
Volume be published annually; however, In cases where circumstances make It 
sible to do this, a statement shall be submitted showing how often the book of 
will be published, and this statement will be considered and acted upon according to 
werits, The schedule so adopted shall be adhered to, but the Interval allowed 
the publication of any two volumes shall not exceed four years, 

(b) On or defore February 1st of eneh year, each certified association shall 
copies of Its constitution, by-laws, rules of entry, and all blank forms used tn the 
duct of its basiness, such as applications for registry, certificates of registry 
transfer, certificates for ure In the importation or exportation of animals into and 
the United States, ete, and a statement showing the names of forelgn 
associations und books of record of pedigree with whieh It lx affiliated, with the 
and addresses of the secrotaries of such associations and custodians of booke 

(c) Bhould any association fail to act in conformity with any or all of 
tions, notice shall be sent at once to such association. Failure to comply wit 
(20) days after the sending of such notice, or to submit reasonable explanation for the 
delay, shal! bo regarded us sufficient ground for the withdrawal of the certification of 
the Secretary of Agriculture. 

(d) Statements made under the provisions of Uhese regulations sball be on oath by 
‘the secretary of cach association. 

(e) Bach association in the United States which has, or may have, the certification 
of the Secretary of Agriculture shall hold all Its books opea to Inspection by the Depart- 
ment at any time, should such Inspection be deemed necessary, 


CERTIFICATION OF FOREIGN BOOKS OF RECOMD, 


8. When the certification of a book of record published In a foreign country tn 
requested, the custodian shall submit a complete set of the published volumes of sald 
‘book of record to date of making application, with the Indorsement of a certified asso- 
elation In the United States. The Department reserves the right, however, to be gor 
erned fn all cases by the advice of representatives of the United States abrond, If the 
necessity for such a course exists. 

4. Custodians of foreign books of record now on the certified st should supply yol- 
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OFFICIAL COMMUNICATIONS, 


5, All hook of record, official papers, reports, and other communications sutialtted 
under the provisions of these regulations should be addressed to the Chief of the Bureau 
CENTEPIED ASSOCIATIONS. 


6, The following American and foreign aseoclations and books of record have been cer- 
Hfied to the Secretary of the Treasury to date: 
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